


This Week 


Dragon software 

Keith and Steven Brain 
take a look at independent 
software for the Dragon 32 
computer. See page 12. 
Quicksilva plans 


David Kelly interviews 
John Hollis, Quicksilva's 
Technical Director, and 





discusses plans for a new 
range of software and 
games. See page 10. 

Vic sound 

Jim Parren explains how to 
create а keyboard bleep 
and Cyril Aubry introduces 
а new routine for drawing 
circles, See page 23. 
Dragon graphics 

David Lawrence continues 
his program on mixing text 
and high resolution 
graphics. See page 25. 


STAR 


Surround on 
Spectrum 
by David Oxley. 
See page 8. 


GAME 








Computer Swap 
01-930 3266 


Free readers entries to buy 
ог sell a computer. 

Ring 01-930 3266 and give 
us the details, 


WANTED: 2X81 to swap for Mica 
Walker drop handle, 5-speed, immacu: 
late condition + extras. Ring: 0254 
884787. 

SWAP MY DRAGON 32 (3 months 
old), for your Spectrum 48. Please 
phone 0908 311 824 office hours — 
ask for Mr Amos. 

BPAK 2Х81, sound unit for the 2x81 
Tel: 021-742 3840. £18. 
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Acorn to launch 
Electron in March 


ACORN Computers is to 
launch its long-awaited Elec: 
tron micro in March “for 
sure”, according to managing 
director Chris Curry 

It will be priced at £150 
pitching it very close to the 
Sinclair Spectrum and Oric 1 
with which it is intended to 
compete 

The Electron will offer 
essentially, BBC computing at 
а rock-bottom price. It has the 





















same basic keyboard, although 
with slightly fewer keys, and 
the same screen display 
though without the highest re: 
solution graphics option. All 
the keys will be user-definable 
for maximum flexibility: “That 
means you can redefine the 
whole keyboard if you want to 
make a special version of the 
machine to do a specific job 








says Curry 
Continued on page 5 





Chris Curry, Acom's Managing Director. 


VIC20, + 6 cartridges, inc. super ex 
panded, sargon chess, jelly monsters 
+ books + software, worth £70, com- 
bined value £370. Will soll for £230 
опо. Tel: 01-656 0511 

MACHINE CODE MONITOR, Pirate 
Cove adventure, Intro to Basic. part 1 
Several games cassettes for VIC, £55 
ого. Tel: 0703-432 610. 

МІС101, cased, lan-cooled, cogmon, 
8K Ram, £125. Tel: Greenwood, Skip- 
ton, (0756) 60811 






‘maguire RAINBOW к 


LIAN ELECTRONICS (Dept 











51-798 7615 20 ени servic). 











Software 
series for 64 





COMMODORE has 
announced details of its initial 
software plans for the new 
Commodore 64 micro- 


computer 

Gortek and the Micro Chips 
is the first offering — a guide 
to simple Basic program 
presented in the form of 
space adventure game. Gortek 
is available now, price £12.95. 
in two cassettes containing 12 
chapters of the ‘space’ lessons 
and a 44-page Basic teaching | 
book | 

Also available is the Simon's 











Basic extended Basic and 
graphics cartridge giving 114 
extra commands. The struc 
tured Basic gives Proc, sf 


Then-Else and tool-kit type 
commands. The additiona 
graphics commands include 
Circle, Paint, Draw, Trace and 
Arc. 

February should see a range 
of business and utility prog 





rams — Easy Script word pro- 
cessing, Easy Calc financial 
planning, Easy Stock stock 


control and Easy Spell. 
The first games material will 
follow in March. 





TAIPAN 


A game for 
DRAGON 32 

Be the James Onedin of the 

FAR EAST. Make your fortune 

trading in exotica — IF you сап 

ride out the storms and repay 

SUM YAM, the evil money 

lender. 

Аво available for the ZX81 
and ZX Spectrum. 
Price £4.95 
JAYSOFT 
6 Wentworth Drive 






















Bishops Stortford, Herts. 
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lor users of the SHARP PC 1500 


STATUS 1500 
Monthly Newsletter 
* Secrets, Subroutines * 
Programs, News, Reviews 
12 issues £8,50 
6 issues £4.50. 





ATARI VCS plus 7 cartridges including 
Defender. Missile, Command plus ten 
nis plus ice hockey £130.00 ono. Tel: 
01455 1187 after 6 pm. 

16K EXPANSION + machine code 
monitor for Vic20, £85 опо. Tel: 01-202 
3624 






Continued on раде 28 
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you can, 
ive deep and use your instruments and sonar to escape. 


= For Spectrum only -  £ 9.50. 


Atari and Spectrum 16k 
ADVENTURE GAMES £9.50 each 
TOWER OF BRASHT : Release your companion from 
the terrible Kharrs, a role playing game, 1-7 players. 
GHOST OF RADUN : Having discovered the tri 
can you escape from the forces of the superni 

















WIZZARD OF SHAM : The wizzard of the 
be found, if you want to five on .. 

THE SEVEN CITIES OF CIGOLA : Is the Legend true, 
it may take all your courage, and your fife, to find out 
WAR GAMES £9.50 each 


KING ARTHUR : 6th Century England, become Arthur 
and plan your strategy to overcome marauding Saxons, 











Ardennes, 1944 





© 4.50 each 


CHILDRENS GAMES 


PETER RABBIT SERIES 
Peter Rabbit and the Magic carrot 
TUMMY DIGS SERII 
Tummy Digs goes shopping. 





SSNS 


Pe 

УХ ТОМА HOUSE 7-9 PRAED ST, LONDON W2 
Telephone 01 402-7270 Telex 8953471 

РРР 


13d 500 PUP for each order 





vA 


THE ZXSPECTRUM & ZX81 


ECTRUM 16K GULPMAN 


MASTERFIL 


CAMPBELL SYSTEMS 
(Dept.PC 

15 ROUS ROAD 
BUCKHURST HILL 
ESSEX IG96BL 
ENGLAND 01504.0589 





DRAGON AND BBC MODEL ‘B’ SOFTWARE 


DRAGON AND BBC MICRO '8' SOFTWARE 


DRAGON 32 SOFTWARE 
DRAGON-TREK 

"Ae te version of he classic pace game featuring ful colour tactical, satus and 
long-range scanner displays, hyperprobe, the Faene Queen, Kingons and Kangen 
Commanders, actor beam. enemy movement, lack holes and much more. Choose 
om e vel ot ату and ren ces of galaxy Comes complete weh 16 page ho 
manual JOYSTICK (1) REQUI Dragon Ома Apo 
WIZARD WAR. 29 


РУ 


planet Ха Both daxterty and 
"pel is traded against spell Comes complete win 12 page dus 
JOYSTICKS (2) REQUIRED. 
оо 

An accurate interpretation ot the game ojo write by a heen chb player. Alows 
maich play between two players or one player may play væng Ine Stabeloré 
тузеп widely used for competiton дой. Features Ail cb selection. hazards, out 
bounds and payer handicaps 
GRAND PRIX 

you have the potential 1o be 


Wumpus, Noughts and Crosses ar 
VULCAN NOUGHTS AND CROSSES 
Athree dimensional дате of rough and crosses for ona or two players А 
‘zero player opton where ta machine plays tel. Can you out Pv you 
Dragon Data Apored 


THE EDG GRAPHICS PACKAGE £24 95 
FOR THE BBC MODEL 'B' microcomputer 


An advanced picture drawing system developed by a firm of consulting 
engineers to the oi and utility industries world-wide. Usos cassette tapes for 
‘software and picture storage and is controlled entirely by normal Keyboard 
input — no extra hardware required. The main system features аге: 


Picture drawing in model 0, 1 or 2 
‘Actual and Logical colour changes at any time 


+ Drawing functions 
Lines. boxes, circles, arcs, text, shape repetition 


Drawing aids: Grid, elastic band, save and home cursor (5 positions) 
ж Colour fit 


* Text window showing xy cursor position, length, angle, colour menu and 
current colour 


‘Saving and Loading о! picture using cassette tapes 
Мире pictures facitating vary complex drawings. 
Flashing cross-hairs cursor 


+. User instructions prompts 
This package comes complete with a spiral bound manual 


Send SAE for catalogue of our full range of Dragon and BBC model B software 


Cheques or postal orders payable to 5 
+27 Ditchling Rise, Brighton, East Sussex ВМ1 4QL 


Please add 50 pence P & P to all orders. 


jamander Software, 


Tel: 0273 771942. 


Dealer enquiries welcome. Programers wanted: Good royalties paid. 





— 
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How to submit articles 
Articles which are submitted for publication 
‘should not be more than 3,000 words long. The 


articles, and any accompanying programs, 
should be original. It is breaking the law of 
‘copyright to copy programs out of other maga- 
zines and submit them here — so please do not 
be tempted. 

Ali submissions should be typed and a double 
space should be left between each line. Please. 
leave wide margins. 

Programs should, whenever possible, be 
‘computer printed. 

We cannot guarantee to return every submit- 
ted article or program, so please keep a copy. If 
you want to have your program returned you. 
‘must include a stamped, addressed envelope. 


‘Accuracy 
Popular Computing Weekly cannot accept any 
responsibility for any errors in programs we 
publish, although we will always try our best to 
таке sure programs work. 
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Dragon bugs 
Computer Surround 8 
Anew game for 16K Spectrum by 

David Oxley 


Street Life 


Dave Kelly talks to John Hollis of 
Quicksilva. 


fave — 
Keith and Steven Brain look at the. 
latest Dragon software. 


Open Forum 15 
Six pages о! your programs. 

Battlestar 21 
Your last chance to enter our 

play-by-mail game. 


гатт\! 23 
Vic20 keyboard bleep by Jim Parren. 
25 
The Working Dragon — week 2. 
im 26 
Use of channels by Andrew Pennell 
Peek & poke. 27 
Your questions answered. 
itions 31 
Puzzle, Ziggurat, Top 10, Losers. 





Schools Offer. 


Popular Computing Weekly can be sent to your schoo! every week. It does not matter whether you are а 


1 would like to take advantage of this special offer. Please send me: 
252 issues at £14.95 (normally £19.95) O 26 issues at £7.48 (normally £9.98) 


Please tick the relevant box 


1 
1 
1 
1 
1 pupil or a teacher. 
І 
1 
| песен ту chegue to Род Computing Wooky ior 


~~ SPECIAL OFFER TO SCHOOLS | 
£5 OFF A SUBSCRIPTION TO POPULAR COMPUTING 


For a limited period we are offering a £5 discount to subscribers from schools in the United Kingdom. 





Editorial 


Ham, the first chimpanzee in space, 
died in an American zoo last week. 
Twenty-six-year-old Ham established 
himself in the record books in 1961, 
when he was launched into space as a 
prelude to America's manned space 
program. 

The death of a chimpanzee, even 
one as notable as Ham, might not 
seem to be a particularly memorable 
occasion. But, it is an indication of the 
passage of time. 

The last 20 years have been 
marked by some of the greatest 
achievements in man's history. We 
have put men on the moon, created 
babies in test-tubes and transplanted 
hearts. We have also run faster, built 
higher and travelled further than ever 
before, 

But, the advent of cheap, easily 
available, micros may yet have the 
most impact on our lives. The micro 
revolution that is taking place almost 
unnoticed is going to change the way 
in which we live, work and even the 
way in which we think. This is the age 
of the micro, if not the train. 

Ham was a pioneer of the space 
age, just as the ZXB1 is a pioneer of 
the micro age. Twenty years from now 
people may well remember the ZX81, 


1 doubt if they will remember На 
Next Thursday 
Can you survive Tank B 
а new Star Game for the BBC 
Model B? Mike Grace takes а 
detailed look at the new range 
of adventure games for the 
Vic20. Plus, find out who 


made it to the second round 
of Battlest 
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Passe send нө tom, and chaque, ю Popular | 
Computing Week). Subserpian Deparment, 
Као? court 19 сот Sweet London | 
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ROMA SOFTWARE 


24 Church Street, Slough 517 IPT. Telephone: Slough (STO 0753) 71535 


ROMIK PROMISE 
A MINIMUM OF 
ONE NEW GAME 
EVERY MONTH 


тағамы 
‘Skim as dose as you daro іе suce ot 
the planet. devastating the Martan ctis 
биол ammunton tumps (gaining more 
эм), ойо; own те ound or mi 


‘SPECIAL OFFER 
C4 COMPUTER CASSETTES 
'£280 tor 10; £20 lr 100 

Avataie post те Irom th abo address 

ony 


DRAGON STICKS! 


Top quality joysticks, tor 
the Dragon owner who 
demands arcade action 
Ultra-sensitive, but 
tough and reliable, 
Dragon Sticks will keep 
‘on zapping when others 
fail! 

£19.95, inclusive. 

VAT and postage 


The Dragon Dungeon deals exclusively in peripher- 
als and software for the Dragon 32. We will shortly 
publish the first issue of 'Dragon's Teeth', a monthly 
Club Letter full of news, views, tips and products for 
the Dragon enthusiast. If you have identified any of 
those elusive addresses, have spotted any prog- 
ramming quirks of the 6809 or have any tips which 
could assist fellow Dragon-bashers, send them 
along to the Dungeon! 

We are also looking for new software, which exploits 
the Dragon's colour and sound potential and would 
be pleased to evaluate anything but tired old Space 
Invader-PacMan copies. Royalty, outright purchase 
or sales agency considered from either trade or 
whizz-kid amateurs. 


THE DRAGON DUNGEON 
PO Box 4, Ashbourne, Derbyshire DEG 1AQ 
Tel: Ashbourne 44626 

















DRAGON 32 


SOFTWARE LIBRARY 


@ MEMBERSHIP FEE : £10.00 
@ HIRE FEE : £1.00 PER TAPE PER FORTNIGHT 


Micro Care have an extensive range of tapes and cartridges, including 
Arcade-type games, educational programs, adventure games and utilities 
Our aim is simply to be the biggest and best software library service catering 
exclusively for the Dragon 32 


If you request a program we don't have, and if we consider it suitable, 
we will buy it! 


Send £10.00 cheque or postal order for membership card, order form, Dragon 
Fact Sheet and discount offer of Micro Care products 


MICRO CARE 


1 OAKWOOD ROAD, RODE HEATH, STOKE-ON-TRENT 
Telephone: (09363) 5695 
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Electron plans 


Continued trom page 1 

The Electron will use BBC 
Basic, and Acorn's intention is 
to make most of the Acornsoft 
sofware for the BBC machine 
available for the new machine 
at the time of its launch. The 
operating system is only mar- 
ginally different but, according 
to Curry, where a progam 
requires modification there 
will be a special Electron ver- 
sion. 

Savings have been made by 
tearing away all the interfaces 
which make the BBC micro 
such a flexible machine. The 
Electron will be offered with 
only a tape interface and VDU 
output, Eventually, a set of 
modular interfaces which plug 
into the back will be offered. 
Using these will upgrade the 
machine to BBC Model A 
standard, but the combined 
price of Electron plus add-ons 
will be as high as that of the 
Model A. 

Chris Curry believes that 

the market into which Acorn 
will be selling the Electron 
likes add-on modules: "We 
are only producing these mod- 
ules in order to compete with 
the market leader, which is 
undoubtedly the Spectrum” he 
said, Joysticks and games pad- 
dles will be relatively cheap 
add-ons — Econet networking 
and disc systems will cost 
rather more. 
Together with a range of 
fast games software, Acorn’s 
change of direction is indi- 
cated by its move into the high 
street. The Electron micro- 
computer is to be sold through 
the retail chain stores, though 
Curry has yet to finalise the 
details, At the same time — 
like the company's other com- 
puters — Acorn will sell the 
Electron by mail-order. 
























Tl aims product at 


Sinclair computers 


TEXAS Instruments has 
announced details of a new 
low-cost microcomputer and 
high-speed ‘mircodrive’ data 
storage unit. 

The new 16-bit micro, the 
TI 99/2 will go on sale in the 
UK in July. "It has 4K user 
Ram and will sell for әжей 
under £100 — nearer £70 than 
480" according to TI's product 
marketing engineer, Robin 
Frowd. 

The machine is without col- 
‘our and sound but is expand- 
able in 16К units to 36K. 
Based on the TMS 9995 16-bit 
processor it is heralded as 
being considerably faster than. 
the TI 99/4A machine which 
uses the TMS 9900 chip. 

The new machine has a 
Rom cartridge slot and is fitted 
with an RS232 interface. 

Most software in Basic for 
the 99/4A will run on the 99/2, 
but without sound and colour 
routines. Unlike the earlier 


machine, the 99/2 also has a 
full assembly-language pro- 
gramming capacity 

At the time of launch the 
new computer will have about 
20 programs available for it on 
cassette. Two Rom cartridges 
will also be available — L 
to Program, for lang 
such as Forth, and Learn to 
Program in Basic. 

Two new peripherals have 
also been announced to 
accompany the new computer. 

A super high-speed "wafer- 
tape’ drive has been 
announced. This unit has a 
capacity of SOK with a data 
transfer rate of 8,000 baud, 
and connects to the computer 
via the RS232 interface. It is 
expected to cost £150. 

А four-colour printer/plot- 
ter will also be released. 
Although the TI 992 is a 
monochrome machine, the 
colours of the printer can һе 
addressed from the computer 














New Apple micro as 
IBM gets UK debut 


APPLE Computers has public- 
ly shown its new Lisa micro 
for the first time in the same 
week that IBM has announced 
the long-awaited UK launch of 
its Personal Computer. 

Lisa — a mnemonic for Loc- 
al Integrated Software 
Architecture — "represents a 
new concept in micro- 
computing” according to Ap- 
ple sales chief Keith Hall 

The Lisa unit offers a pack- 
age of integrated. hardware 
and software allowing more 


ана, — ай 








than one software package to 
Tun at the same time. It is 
operated by an exciting new 
device — the ‘mouse’. This 
small desk-top peripheral 
used to direct a sophisticated 
cursor-controlled pointer, re- 
places many of the usual func- 
tions of a keyboard. 

Apple's. пем top-of-the- 
range 16-bit option will go on 
sale їп the UK some time in 
later summer. The complete 
package — ‘mouse’, 
keyboard, processor, displ 
twin floppy-drives, single 
hard-drive, and the range of 
integrated software is ex- 
pected to cost in the region of 
£8000. 

In the same week as Apple's 
announcement, IBM has 
chosen to launch its Personal 
Computer in Europe. 

Starting at £2080 the basic 
machine with 64K Ram, single 
160K floppy-drive, keyboard 
and monochrome monitor, is 
the smallest and least expen- 
sive IBM system 

The machine will be manu- 
factured at a new IBM plant in 
Greenock. The decision to 
build IBM PCs in Scotland 

















will create up to 400 new jobs. 


б тн Бетине ааа. 






01-930 3271 


Sinclair worth 
£135.9m 


FOLLOWING the successful 
sale of 400,000 Sinclair Re- 
search shares — 10 per cent of 
its equity — to a group of city 
institutional investors, the 
company is valued at £135.9m. 

The sale makes Clive Sinc- 
lair's 95 per cent share of the 
company worth £129. 1m 

The £12.7m. realised by the 
share placement will go to 
Sinclair's electric car project 
which now requires additional 
funding. Clive Sinclair ex- 
plained the decision: “I be- 
lieved it inappropriate for 
Sinclair Research to fund this 
project further because of its 
long-term nature” 

The company, heading for 
x profits this year of| 














pr 


£l4m. is to seek a listing for 
Ordinary Shares in 
“reasonably near future” 


the 





Pro Joysticks 


эж 


THE new self-centering Com- 
petition-Pro joystick by 
Coin Controls is now available 
for the Spectrum from Kemp- 
ston Microelectronics. 

The unit has eight directions 
and two fire buttons. 

The joystick costs £26 in- 
cluding past and packing from 
Kempston Microelectronics, 
180a Bedford Road, Kemp- 
ston, Beds. 

Versions are planned to 
operate with the Vic20 and 
Atari machines. Further in- 
formation from Coin Controls, 
New Coin Street, Royton, 
Oldham, Lancs. 


Pixel merger 
PIXEL Productions, the Lon- 
don-based 7Х81 and Vic20 
software house has appointed. 
Quicksilva to market and dis- 
tribute its cassette tape: 
"Pixel's material will con- 
tinue to be marketed under its 
own banner but Quicksilva 
now has exclusive distribution 
rights in the UK," says Pixel's 
Joe Gillespie. “Тһе business 
going so well 1 found I couldn't 
cope" he explained, "I intend 
to carry on writing software.” 
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COMPUSENSE LTD 


Computer Systems Consultants 


DRAGON 
PROGRAMS 


THE BEST VALUE ON THE MARKET — — 
COMMENTS ON "FAMILY PROGRAMS" 

“Excellent” — М.Н. of Bolton 
“Very enjoyable, excellent quality” — C.G. of 
Colchester 
FAMILY PROGRAMS: Eight full-length, original 
games, utilities and education programs to test your 
general knowledge, memory, reactions, cunning, 
mental — musical knowledge, dexterity and 
more . 
FUN AND GAMES: Ten games for young and old, 
single players and parties. Includes Noughts, Brain, 
Gold, Snap, Anagrams, Donkey, Dire, Artist, Music- 
al and Circles . . . £6 


286D Green Lanes, PO Box 169 
Palmers Green, London N13 5TN 


DEMON Machine Code Monitor 
for DRAGON Computer 


het а Machine Code Monitor? 


A monaor s a program whch tows асана 1o те ow үн uncon о а computor, 


ининиииининиититииитииииинииин 


















[DEMON does not act tne normal running of BASIC and can be accessed at any tme 

from BASIC. There ae ҺАУ documented subroutines wich alow keyboard input and 

(Qul to a ext page, relocation о идео text pages and other озеш routines. DEMON 

алол tre italy se contaneo 

A 6809 instructor summary в supped wih every сору о! DEMON giving Vu deta ot 

‘ite retcton opcodes and thew meaning at wei as а programming model ol те 
ры 


FULL COLOUR, SOUND AND GRAPHICS 


Send Cheque/PO to: 
SHARDS SOFTWARE 
10 Park Vale Court, Vine Way 
Brentwood, Essex, CM14 4UR 
(or send SAE for details) 


GENEROUS DEALER DISCOUNTS 





АЯ suring enty ponts we grouped in such а жау that DEMON wii be Му 
Сола th cer sore ds о ba ressed by COMPUSENSE 

DEMON — valable rom COMPUSENSE or any good desler price £18.40 
Including postage 


Order by cheque or ACCESSLVIBA by telephone or post 
mimm 


Ci TECH SOFTWARE 


15 this the end of 


SPACE INVADERS SPECTRUM ARCADE PACK 


as we know it? CITY BOMBER, POLECAT, BREAKOUT, 
> 'SUBHUNT, CRAZY RACE, FRUIT MACHINE, n 00 
MISSILE COMMANDER, AND LUNAR LANDING 








Panic Island 8 Brilliant Games for only £5.00, incl. p&p 


FOR THE 16K OR 48K Available now in good computer shops, and mail 


rder. 
EN SPECTRUM £5-00 zm 
184 Market Street, Hyde, Cheshire 061 366 8223 
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. LETTERS 


Down to earth 
with a thump 


Rs Mgntey, Puzzle. 
November 18, page 35. 
Boris Allan's reply to 5 Kane 
оп this topic (Letters, January 
6) is clearly incorrect. 

И, initially, monkey and 
stone are balanced on either 
side of the pulley and the 
monkey succeeded in raising 
the stone, it would require that 
an additional length of rope be 
transferred to the monkey's 
side of the pulley. Monkey and 
‘stone would therefore not rise 
at exactly the same rate as 
stated by Boris Allan. As soon 
as the stone began to rise, the 
two sides would no longer be 
in balance due to the excess 
ight of rope on the monk- 
еуз side, The monkey would 
therefore come down to earth 
with a thump on his rump. 

And all that is leaving aside 
the question of whether the 
monkey actually will manage 
to move the stone . ~ 














Horbury 


monkey who has been various- 
ly described as climbing to the 
top of the rope, raising the 
stone to the top of the rope, 
causing both himself and the 
stone to rise to the top of the 
Tope and now falling to the 
earth on his rump. To spare 
him any further indignities 
suggest he be left in peace, 


E 
i 
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help оп Tandy ? 


whether ihe Tandy EDT/ 


the Dragon as do some of the 
machine code cassettes (speci- 
fically Bedlam, the adventure 
game). 

It seems that anything re- 
quiring access to the printer 
port will not work. The 
machine code screen dump 
program available from Tandy 
does not work, as I know to 
my cost, so it seems likely that 
the word processing cartridge 
Color Scipsit, which probably 
utilises similar subroutines, 
cannot be used. Therefore, 
does anybody know of any 








word processing programs for 

the Dragon 32? 1 am not look- 

ing for Wordstar capabilities, 

just something for routine cor- 
respondence. 

Here's hoping that you, or 

someone ‘out there", can help. 

РЈ Welch 

6 Greenhithe Road 

Leicester LE2 7PU 


Freaked out 
on Horace 


‘our review of Spectrum 

games in the January 6 
issue was very informative. I 
have several of the games that 
you tested, and, like you, Гат 
addicted to Hungry Horace. 
That is, I was! 

1 have now found the secret 
of the game, and my best score 
has jumped from a nail biting 
8,970 to a totally relaxed 
44,000, and a score of 100,000, 
or ‘off the clock’, is quite 
possible. 

I will not divulge the flaw 
which allows you to cheat so 
easily, for fear of leaving other 
Horace freaks as miserable as 
myself. 

Life has lost all meaning for 
me, now that Horace has lost 
its challenge. Keep reviewing 
the games so that perhaps 1 
can find a replacement. 

David Pountney 
105 Coningsby Drive 
Kidderminster 
Wores 








program 
will run on either a 16K or 48K 
Spectrum. As far as I know, it 
has no flaws. 


16K rammers 
in the majority 


Foe only statement which 
comes to mind when read- 
ing J Ashbourne's statement 
(January 6 issue), that “16K 
Rammers" are in a minority is 
“preposterous balderdash". 
Many of my schoolmates 
have ZXBls. ай 16K. The 
number of firms manufactur- 


ing 16K Rams eg Memotech, 
JRS, Ground Control, Uncle 
Clive etc, are very high. How 
many schoolkids or adults 
want to pay out for a 32 or 64K 
Rampack? I'm sure that a poll 
would prove us so-called “16K 
Rammers” in a majority. 

As for Mr Ashbourne's m/c 
compiler, | suggest he makes 
sure a program fits his needs 
before he buys it. 

Joe Walker 

43 Crossley Lane 
Mirfield 

W Yorkshire WFI4 OW 


Mathematical 
patterning 


бое s sort Sperm 
program that produces a 
pleasing mathematical pattern 
that readers might like to run: 
10 FOR X=1 TO 175 STEP 16 


20 PLOT COS ХХ. SINX'X 
30 NEXT X 


1 must also thank you for. 
producing such a good compu- 
ter magazine, though I must 
admit to one gripe — the 
number of letters printed that 
refer to Spectrum bugs (three 
in Vol 2 No 1) I feel is exces- 
sive. A minority sport 1 would 
have thought, with dubious 
usefulness to most Spectrum 
users. Could we call it a day on 
bugs please. 

Peter Murray 

151 Maidstone Road 
Felixstowe 

Suffolk 


At your 
command 

refer to David Nowotnik’s 
article ín today's issue of 
Popular Computing Weekly 
(January 6). The program on 
page 24 (fig 2) contains two 
bugs. First, the loop variable 
in lines 210 to 230 should be у 
mot j. Secondly, the Dat 
statement (line 130) contains 
‘one too few entries (ie only 23 
instead of 24 as required by 
the Read statement d ine 110). 
1 would very much like to be 
able to Peek and Poke the ZX 
Spectrum display file, and 1 
would therefore be pleased if 
you could publish the cor- 

Tected program. 
LA King 


82 Tedder Road 
Acomb 
York YO2 3JF 


You are quite correct. Line 210 
should start For у= 190 — not 
For j=190. Line 130 should 
read: 

















DATA 6,0,62,0,290,7,79,201,6.0, 
— 230, 
192,79,201 


Auto-repeat 
on Dragon 

n reply to Peter Chase's 

request for other ways to get 
repeating keys on the Dragon 
(Popular Computing Weekly 
December 30), I would like to 
submit the following routine. 
It utilises the location 337 to 
give auto-repeat on certain 
keys. The subroutine prints a. 
square on the screen. If you. 
press J the square moves to 
the left and if you press 9 the 
square moves to the right, 

1 think this subroutine may 
come in useful if Dragon users 
would like to move a "bat", as 
їп а break-out type game, or if 
they would like to add variety 
to their programming by not 
having to use Inkey$ like most 
people: 

10 = CHR$(143)« CHR$(128) 
*CHR$(143) 

20 x= 490 

30 PRINT @ x, RS 

40 IF PEEK (837) = 259 THEN 
х-ке 

so IF PEEK зев THEN Xe 

i 
ө бото 





Kerry Muckart 
23 Sawtry Close 
Carshalton 
Surrey 
Rectifylng 
bugs 

fter purchasing my Dra- 
gon at Christmas, | was 
horrified when I started read- 
ing the manual. The first pro- 

gram I read had a bug in it. 

Having gone through the 
manual, 1 have found a bug in 
most of the programs. Some 
bugs were typing errors and 
some just the logic of the 
program. Most of these bugs 
tan be rectified if you have 
had previous experience of us- 
ing the Basic language, but if 
you know nothing about Basic 
and just type in the program, it 
сап be very disappointing to 
receive an error for your 
efforts! 

1 have also discovered the 
true amount of memory you 
have left. 1 worked it out with 
the aid of the following pro- 
gram. 

T LETA-MEM 1024 
20 PRINT "YOU HAVE-A^K OF 

MEMORY LEFT 

Adrian Nicholls 
99 Whalley Road. 
Read. 
Nr Burnley 
Lancs 
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їз game entails manoeuvring а repre- 

sentative figure of a man around the 
Screen, while avoiding green blocks as 
they appear. You score points by covering 
ав much of the screen as possible, and by 
directing your man to hit a blue flashing 
square. The game ends if your man hits а 
green block. 

There are four levels of difficulty. To 
move around the screen use Q for Up, 2 
for Down, / for Left and P for right. 

M you hit a special harlequin black and 
blue flashing square, the screen clears 
and you move up one level of difficulty. 

The only strategy to the game is staying 
alert, not making too hasty a move, and 
avoiding being hemmed in. 


Computer Surround 


A new game for Spectrum by D Oxley 


Program notes 
Lime Function 
в Input " ~ sets input lines to Border colour 
10-70 Set up user-graphics by a simple and easy 


method 
110 Teils computer to жай until you press a 


koy. 

120-130 x7 and у! are directions for player move- 
ment and also make sure that you stay on 
the screen 

140 Checks if you hit а green block 

145 Checks whether you hit a “graphics б. If 
io, increases score and dificuly and 
clears screen. 

150 Checks whether you hit а flashing blue. 
block 


160 Erases old position; uses logic ю print 
correct figure at пем position 
200-250 For each level of dificult, the computer 
(без to print a green block around the 
player position. 
260 Possibly prints a 'graphics 6 
400-430 Sound end of program and print mini- 
explosion, 
495 Does a loop ol Out (Fe), n o produce 
random border and clicks. 
00 Sound for hitting a flashing blue block 
510 Changes blue block into green block 
520 Increases score by 100. 
1000-1130 Instructions 
1200 Define a random number function. 
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REM &ERERERRRRRRRERRRRRERERE 
REM ж Computer Surround ж 
REM * * 
REM + © D.R.Oxtey 1982 + 
REM *RERRRRRRRRRRRRRRRRRRRE 


BORDER 1: INPUT "": GO SUB 
179,958 rni 


1 
2 
3 
4 
5 
6 
8 
















Uo ден 


BIN 111100 
ТЕ» BIN 100 


01001,BIN 10010 
,3,0,BIN 101002 
SNQUT Med AE ie) b 
IF аі сі 
BEEP . 
TRAPER, ij ie 
Si? "$e Ro 
AND INKEY $< > 
AND INKEY 


; PRINT AT 0,0; 
PRESENT SCORE * 


P" AND x«31 
т“ AND y«21 





очоп 







р 
ICI ZHOrD: 











168 THE 


ter ats 








+ JSFN Ff (3) 14x 
„210 IF X=q AND у=р THEN GO TO 2 


Rae I^ pii Ой B31 OR че OR 4» 
эз SHEN GO TO 
,PRINT RT P.q; PRPER 4; INK 





268 TF RNB>.9S THEN PRINT AT PN 
MERI Ei EN 6158): PLASH 1; BRIG 


Fak 5.859 
270 IF AANB 22 Then’ PRINT AT FN 
of RALEA EN.G{S2)2 PAPER 5; INK 
H à if 

Piso GO rà. i 

FOR 220 TO -40 STEP -2: BE 











EP..04,a: NEXT а 
410 FOR b=1 TO 3 
420 ВЕЕР 02,36: BEEP 20 
430 NEXT ÉRINT АТ E 

QR Pxe TO Bi NEXT po PRENT 


ргө TO 190 STEP э. QUT 
BOI 


T pt RDER 1 
P PRINT РЕЯ оу scored " 


points"''"s&*' Walt Done 
PRINT ^ PAPER 4; Would you 
е 59 play again. > 
If ТАКЕР Н, „ТНЕМ RUN ве 
IF INKEY$c»"n" THEN GO TO 4 
BORDER 4: INPUT “=. Р 
B B.R oxtey 1962 ^ 


70.24.018” 
29.216? 85,5 


*41,X*x1; PAPER 4 








F 
У, 


























i сез 
1010 PRINT 
г Surround. 





















1020 PRINT ' PAPER 6;" In this g 
а! ou score Points tR, staying 
Live and moving overthe playin 
g ar score 
100 points if you mita" blue a w 
hase fiasPin 
ie * СТАА 
it th s o 
Me it з n and 
incr « со 
490 PRINT РАР! At ar 
A ou е ask he ut 
$ level bet a Б 
ing th easie Uh a 
REGGIO BUSES 
cks ч! 
d You each ti nc un 
фе БА Babes EM uy 
de with а bto he а 
you ace һе 
t Loi 
INP! ы 
to contin 





өс 
а 


+*' PAPER 1; BRIGHT 1 
„ TO start playing type 


TRY INKEYS="" THEN GO TO 122 


CLS : RETURN 
DEF Рм F(X) =INT (RND&X) 


PROM “кеоГ ысыы-ыктеыезовтелы 
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John Hollis, Quicksilva's Technical Director. 


Games designers arerare 


fe Street Life Street Life Street Life Street 





David Kelly talks to John Hollis, Quicksilva's software wizard, 


about the art of programming. 


John Hollis is Quicksilva's Technical Direc- 
tor. Since first becoming involved with the 
company some 18 months ago — design- 
ing hardware add-ons for the 2Х81 — 
John has gone оп to become Quicksilva's. 
chief programer. 

As the company has concentrated more 
and more on software and phased out its 
hardware activities, so John has given up 
design in favour of programming. It seems 
to be a switch he favours, 

“Тһе company started when Nick (Lam- 
bert) designed a 3K Ram pack for the 
2X81, At that time | was working as а 
hardware engineer designing business 
systems,” explains John. 

"| had known Nick from years back — 
we are old buddies. Anyway, | got involved 
when Quicksilva did the 2Х81 colour board 
— | got that working. Then we followed 
that with the Character Generator and the 
Hi-res Graphics Board. At the same time | 
did my first software — Asteroids for the 
ZX81 — and the Rom for the Hi-res bord. 

"Everything was going fine until the ZX 
‘Spectrum came out. We were actually on 
the point of launching a machine of our 
own using the Hi-res and Colour boards — 
we had even found a company to do the 
Basic. 

“When the Spectrum was released, 
Nick and | decided that Quicksilva must 
concentrate on either hardware or soft- 
ware. Since the Spectrum provided most 
of the facilities that we had been trying to 
give the 2Х81, it seemed sensible to 
concentrate on software.” 

John joined the company full-time in 
April last year and has been writing soft- 
ware steadily since then. First he did 
Intruders for the Spectrum and then 
Meleor Storm, Speak Easy and most 
recently Time Gate. 

At the moment Quicksilva has about 10 
programs in its catalogue — of which John 





has written about half. All that is about to 
change. 

“We wanted to do software for other 
machines,” he says. “At the end of last 
year we advertised for software program- 
mers who could write for the Vic, Dragon, 
BBC and Atari machines. Now we have 
two or three programmers for each of 
these machines our output should shoot 
up dramatically — the first of the new 
software comes but in February with new 
‘material for the Vic20 and Atari machines." 

Increasing the number of programmers 
writing for us has given John more time. 
“Up until Time Gate | had my hands tied 
as far as writing was concemed. Nick 
thought Quicksilva should first build up а 
solid catalogue of quality versions of 
arcade favourites. It is always a problem 
— until you have established a reputation 
for good material you cannot do original 
software because people want to be sure 
‘of what they are buying. 

"Ав far as possible, Quicksilva will now 
be concentrating on original game de- 
signs. Of course, original games take 
somewhat longer to develop, but | can now 
afford to take more time writing programs. 
Something like Intruders takes about a 
month to write. Time Gate took nearer 2/2 
months. Now that we have more program- 
ers they will provide a steady flow of 
software while | will be able to concentrate 
оп the more involved games. 

"I'm a 280 fiend. I have programmed the 
6502 and 6809 processors, but | prefer the 
280. So, for a while | shall be sticking to 
the Spectrum, though the Lynx is looking 
attractive. What | want to do is produce 
four or five 'special' games a year. The 
next one will be better than Time Gate. 
You always have to do better than before, 
and you are always learning. 

"With Time Gate | learnt how to do 
3-dimensional graphics. It also has а 


е Street Life 


strong story element to it and it plays a 
lengthy game. One of the things I'm most 
interested in is a kind of Adventure/Arcade 
hybrid. 

“Тһе way in which a game is written is 
planned quite carefully — pretty early on in 
its development it is decided if it will work 
as an idea or not. If an idea is no good, itis 
quickly shelved, 

In a way, Time-Gate arose out of a 
need of the company," says John. "We 
wanted an extra special program. 

“It took about a week to put the ideas 
together. | usually start with the screen 
layout and the story line. It had to be 3D, 
but better — 4D. Thats where the Time 
Gate idea came from. All of us here read a 
lot of science fiction and when | told Mark 
(Eyles) about the ideas he helped develop 
the plot. 

“Having got a static display written in 
Basic, just to see what it looked like on the 
screen, | then tried to get it to move. The 
main problem was the stars — it was a 
question of looking in books to find out how 
the illusion of 3D works. You always do the 
most difficult bit of a program first — that 
way you find out early on if it is going to be 
impossible to write the game. 

^ first tried moving the stars out linearly 
from the centre of the screen — that gave 
the impression of them moving more slow- 
ly at the outside of the screen, | tried 
several ways of speeding them up at the 
edges but none of them was right. 

"I'm a very poor mathematician — | 
failed 'O' level — but if | really have to find 
something out, | find out! Afer | had 
suffered with the maths book for a while, | 
realised that what | needed was a cosine 
rule. | reckon it was the first time I'd used 
cosines!" 


THE CHESS PLAYER 
SPECTRUM GAMES FROM 
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When John discovered that it was quite 
straightforward 1 finish the program he 
worked out a table of cosine values which 
the program uses to plot the stars. 


"One other strange problem 1 found 
was, if all the stars started at the same 
point on the screen, it gave the illusion that | 
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someone was throwing them at you. | got 
round that by having them generated 
around a central point, with a random 
element. When | incorporated that into the 
program it suddenly worked — the illusion 
©! moving through space was there. 

“Once that was done all | had to do was 
get the console working and build in the 
Time Gate and the Planet Landing 
routines. 

“Everyone at Quicksilva is surprised 
and pleased at the response to the game. 
Itis now selling in greater numbers than all 
the company’s other games put together! 

“Since | finished Time Gate, | haven't 
had time to do any coding. | needed a rest 
after completing it and then there was 
Christmas, but I have designed three more 
games and | shall start coding next week. 
You should see something out of me in the 
next month or two!" 

In John's view, a good game should 
make full use of the computer hardware of 
a particular machine. “If its got hi-res and 
sound then you must use them. Most 
machine-code games have a delay loop in 
them to make them slow enough to play. 
You can easily use that time to enhance 
the sound or graphics of the program. 

“The Spectrum just has the Beep sound 
‘command. If you want good sound you can 
use the spare computer time to generate 
good sound effects built up using software. 
Alternatively, you can use the time to move 
the display graphics pixel by pixel, rather 
than character-square by character- 
square.” 

He says that, for a game to be success- 
tul, it must be possible for a beginner to 
play, yet it must get harder as the game 
‘goes on, making it difficult for an expert to 
play. 

"Hard-core arcade game players like 
Nick — he has his own Defender Arcade 
machine — like one sort of game and that 
may not appeal to everyone. 

“Personally, | loved the film Tron, it was 
excellent — that's the sort of feel a 
program should have. A large part of the 
film was done using animation techniques 
rather than computer graphics, but | think 
that is the sort of thing one should be 
aiming for. | know you cannot get those 
sorts of effects on the Spectrum, for 
example, but by squeezing performance 
out of a machine you can do a lot! 

“One of the most important things you 
can do is prepare yourself with the proper 
software tools before you begin to code. 
The first thing we did when we got a 
Spectrum was to write a library of sub- 
routines as program-writing aids. 

"When I'm coding | use a modified 
Nascom II with a whole range of assemb- 
lers, disassemblers, monitors and de- 
buggers on it. Nobody in their right mind 
keys in machine-code direct. Although | 
write on the Nascom | never run it on there 
—| transfer it across to the Spectrum. That 
way if it crashes | don't lose the program. 

“Software, if you write it properly, has 
the ability to ‘bootstrap’. You use the first 
bit you write to help you write the next bit 
which helps you do the next bit and so оп 





TRUM 
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— you should never have to write anything 
twice. If you have to write any machine- 
code in direct, then you should write an 
assembler. 

“When we did the Rom for the Hi-res 
board, | had to write a line interpreter. 
From the computer's point of view, a good 
internal language interpreter looks a little 
like Forth. For an internal representation in 
the computer it is excellent, but in terms of 
the user it is a step backwards — people 
just don't think in Reverse Polish Notation! 

“Maybe the biggest problem with writing 





a program is to convert what is in your 
head into machine-code." The sub-routine 
library that John has written for the Spec- 
trum is common to all Quicksilva's mate- 
rial. In a way it buffers the programmer 
from the hardware with a couple of K of 
code. All Quicksilva's programs are built 
ир from scratch. 

"The one cardinal rule is never to call 
anything on anybody's Rom — none of our 
programs use any of the commands in the 
Spectrum's Rom, for example. The reason 
is quite simple — if the manufacturers 
change the Rom then your program sud- 
denly won't work. It happened to us once 
with the 2Х81 — never again." 

The sort of thing that John's sub-routine 
package does is to set up the colour 
attributes of a particular character. It also 
sets up the object descriptors. These tell 





the computer if a particular character is an 
enemy, for example, and they also give 
information about which way and with what 
speed it is moving across the screen. 

Quicksilva's programs are ай built up 
from the. same basic core of code — very 
Similar to the way in which adventure 
games like the Scott Adams Adventure 
Series are all built up around the same 
basic program. “There is really, as far as 
the programing is concemed, very little 
difference between QS Intruders and QS 
Meteor Storm," says John. “Тһе two main 
differences are the character sets and the 
object descriptors. 

“The problem with games writing is that 
а lot of the best programmers couldn't 
design a game to save their lives — good 
games designers, as opposed to program- 
mers, are very rare. | have a sneaking 
suspicion that some of the first class 
games designers may not even have a 
‘computer. 

"Аз far as Quicksilva's plans for expan- 
sion go, our aim is to link games designers 
with the right programmers for their style of 
Presentation. This is very similar to the 
way some American games houses work 
— they develop games in teams of two — 
а designer and a coder." 

Quicksilva has taken on new program- 
mers simply because of the number of 
machines now on the market, each of 
which has different software requirements. 
"This is the single biggest problem for a 
software house: every time a new machine 
is released everybody reinvents the wheel. 
with the software. Software must be one of 
ihe few industries which cannot build 
satisfactorily on what has been done be- 
ore — and as long as this state prevails it 
is difficull to see how software develop- 
ment will progress. 

“My dream, if you like, is a system to 
make software machine-independent — to 
Бе able to write a program on one machine 
and instantly transfer it to run on any other 
machine — regardless of processor. 

“1 have worked out how it could be done 
— but to actually carry out my idea you 
would need a team о! ace programmers. 
working for much, much longer than ме 
could even begin to contemplate.” в 
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Dragon fun 


Keith and Steven Brain look at 
а selection of software now 
available for the Dragon. 


Fee Christmas arrived early, when a 
parcel of Dragon 32 soltware arrived 
for review on Christmas Еме! 

‘As usual, the standard of the packaging 
and instructions varied widely. Fighting off 
Our desire to get straight into battle with the 
Klingon Empire, we started with those 
cassettes offering a number of short pro- 
grams (Dragon Games 1 and 2, Dragon 
Fun and Games, Dragon 32 Cassette One 
and Games Pack One). Four of these 
Cassettes contained Basic programs, but 
Dragon Games 2 was in machine code 
and we therefore considered it separately. 

The best of the other four tapes is 
Dragon Fun and Games trom Shards 
Software. The programs are user-friendly, 
with detalled instructions at the start and 
extensive use of the Dragon hi-resolution 
апа sound capabilities. Noughts is the old 
favourite, noughts and crosses, on two 
levels, Our only complaint is that on level 
опе you cannot lose, but on level two you 
do not seem to be able to win. Brain is а 
text-only, word-guessing game, of the 
Mastermind type. 

Gold uses a joystick to manoeuvre 
through a minefield to recover bags of 
gold. It is quite difficult to avoid the mines 
— gold can only be collected if you are 
centrally above it. Snap is a computer 
version of the old card game, with nice 
hi-res displays of the cards. Anagrams 
requires you to solve anagrams of five 
town names, which are chosen at random 
from a large selection. If you are stuck, 
there is a neat shuffling routine which 
rearranges the letters continuously for you. 

Donkeyis a clever implementation of the 
children's party game, but in this case the 
tail is moved with a joystick (while blind- 











folded of course). You are guided by a 
rising tone towards the correct position. 
Very nice graphics — even horse-mad 
sister Katherine appreciated this one. 

Dice is a poker-dice type game with 
good use of low-res graphics. Circles fills 
the screen with lettered circles of different 
sizes and requires you to pair them up — a 
lot more difficult than you think, especially 
at Christmas. 

Artist is rather an abstract name for a 
program which randomly generates "art" 
according to your general instructions, and 
then has the nerve to let the computer 
judge your masterpiece! 

Musical is a clever update of musical 
chairs, which plays a music cassette via 
the motor on/off function. Further features 
are a changing coloured display and the 
option of letting the computer keep track of 
who is left in the game. A great hit. 

Altogether a series of well thought-out 
programs made better by professional 
presentation and full use of Dragon facili- 
ties. Good work by Shards Software and 
well worth the money at £5. 

In the middie of the road in this category 
come Games Pack One from Gem Soft- 
ware and Dragon Games One trom J C 
Morrison. Games Pack One seems rather 
expensive at £7.95 for four games, but we 
noted that the individual authors are cre- 
dited and suspect that the royalties have to 
stretch a long way. 

‘Space Wars, from Games Pack One, is 
very simple and slow and the hi-res display 
is lost during movement. Sheepdog is 
much better, with a continuous hi-res 
display of Lassie and her three sheep 
which must be herded into a pen. This is 
quite addictive, if rather difficult, as the dog 
has a mind of its own and does not always 
do what you expect. A pity that the dog 
cannot bark — a display of elapsed time 
‘would also add interest. 

Torpedo is a good game which puts you 
at the periscope of a submarine, ready to 
fire at passing ships. Good use of sound 
and graphics, especially when you man- 
age to hit a ship! 

‘Snake is well presented, using low-res 
graphics, sound and a joystick. The object 
is to collect food, which appears at ran- 
dom, without eating yourself or hitting the 
walls. Н starts off easily, but as you grow it 
becomes more and more difficult for you to 
manoeuvre. 

Games One offers five games 
for £5.75, four of which are old favourites 
(Othello, Breakout, Awari and Moon- 
lander). The programs tend to assume the 
user already knows how to play — more 
instructions would be 

A nice point in Othello is the query 
whether a black and white tv is in use, in 
which case the display is altered to make 
the pieces more visible. Lander uses 
low-res graphics and is quite simple, but 
not bad for a Basic version. 

Best game on this cassette is Raffles, in 
which you must find objects in a dark room 
without being detected. Very difficult to 
escape if the dog wakes up! 





Video Productions’ Cassette One gets 
the booby prize, perhaps the best part of 
this cassette being the Index program at 
the start which continuously scrolls the 
instructions. Earth Defence is a very basic 
Space Invaders-type program. Bars, 

ich, Swpshp, Moire, Circles, Cir- 
col and Spiral are all simple pattern gener- 
ators which could easily have been in- 
corporated into a single program. It seems 





rather cheeky to call Swpshp a program . 


when it consists of six lines, three of which 
аге a copyright (1!) statement, one clears 
the screen, and the other two could easily 
fit in a single line (which looks very familiar 
to us anyway). 

Titles is only a labeling subroutine, 
which crashes if you input more than 32 

characters. Visibubble demonstrates sim- 
ple sorting, but does not explain what is 
happening. To describe Musical Keyboard 


аз an organ is a gross exaggeration as it is 
very limited, not to mention tone deaf. 
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The rest of the cassette contains "utility" 
programs. Photo calculates depth of field, 
but a pocket calculator would be just as 
useful and a lot easier to carry. Motoring 
Costs may be useful, or at least frighten- 
ing, but Tachograph is really only a de- 
monstration. Reactance is a very special- 
ised program for calculating component 
values for filter circuits and seems out о! 
place. The Surprise program at the end is 
а vast disappointment, merely displaying 
the company name ad infinitum in large 
coloured letters — perhaps in an altempt 
to indoctrinate the user. 

Cassette One has recently dropped 
from £4.95 to £3.95, but even al that price 
you would do better looking at readers’ 
programs in computer magazines. 

Dragon Games Two (J C Morrison) is in 
a different class altogether. All three prog- 
rams on the cassette are in machine code. 
They are of arcade standard, very fast, 
with excellent graphics and sound, and 
very addictive. Any single one of these is 
worth a fiver, so £6.95 for all three is a 






bargain. 

‘Snakes must be killed by shooting them 
in the head before they catch you, but if 
you miss your problems multiply very fast. 
We found difficulty getting this program off 
the computer. Little brother Nicholas (8) 
has one complaint — if you kill more than 
666 snakes in one go, the counter resets 
to zero, so no one will believe how good 
you are (but at least it took him an hour or 
зо to reach that score). 
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for £4.95, but 

nappy to pay a little more for something 

more substantial 
We were also worried by the great 
5 difficulty we had in loading this program. 
Not only were there numerous 0 errors 
i ў but also, when loading appeared to have 
GOBLIN CAVES (Рх RON been successful, minor bugs in the pro- 
cannot be stopped or copied. This was one gram |, presumably due to data 


appeared, 
Corruption. We may have been unlucky 
with our tape, but we would advise readers 
to check on loading before buying. 
Dragon-trek, contained in a neat, cus- 
tom-made, plastic box and with a detailed 
16-page flight manual, was the best pre- 





Games Pack One 
Taipan 


£495 6 


Dragon Games One 
Dragon Games Two 


‘Salamander Software Dragon Trek 
27 Ditchling Rise 

Brighton. 

East Sussex BN! 4QL 


‘Shards Software Dragon Fun and Games 
10 Park Vale Court 


Video Productions 
11 Flordon Road 
Newton Flotman NR15 10X 


Compusense £1840 8 
PO Box 169 


Palmers Green 
London МІЗ 4HT 











The game is rapid, with excellent use о! 
two alternative hi-res displays. It offers 
many different skill levels, with a range of 
Possible decisions at each point in the 
game. For example, how much energy 
should you put іп your shields, and is a 
low-energy (but slow) photon torpedo a 
better bet than energy-expensive phaser 

ге 

As well as the Klingon menace, there 
are super-novae and black holes to avoid, 
and you must ensure that you reserve 
‘enough energy to get back to a starbase to 
refuel. The damage report is an excellent 
feature, especially as your main display 
malfunctions if the computer is damaged. 
Better death than surrender, unless you 
fancy being demoted to the USS Faerie 
Queen. Altogether a first-class package. 
At £9.95 it is a little expensive, but stil 
highly recommended. 

‘The last item was something completely 
different, the Demon Machine Language 
Monitor cartridge from Compusense. This 
allows you to gain control of the system, 
and eventually write and debug your own 
6809 machine code programs. It is com- 
patible with Basic and, in addition to the 
cartridge area, only occupies memory 
0600-0800 (lor the Demon video display) 
* — (for Demon reserved loca- 

It has 12 commands which allow you to 
examine and change memory, examine 
and change CPU registers, se! break- 
points and run programs. A number of 
useful subroutines within Demon can also 
be incorporated into your own programs. А 
16-page manual, and a Motorola 6809 
instruction set summary are included. 

Although a few examples are included in 
the manual, the novice needs a lot тоге 
information before being able to use 
machine code, The monitor was easy to 
use and is a useful tool for those who have. 
conquered Basic and want to move on to 
the heights (or is it depths?) of machine- 
language programming. It has the advan- 
tages over tape-based monitors of using 
minimal memory and being instantly avail- 
able, and is reasonably priced at £18.40, 

‘Our general impression of this sample of 
i software is that some excel- 
lent material for the Dragon is becoming 
available, but that the user must ensure he 
is not buying a pig in a poke. в 
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THE SOFTWARE BANK 


LEND A TAPE 
AND BORROW ONE OF YOUR CHOICE 


NOW IS YOUR CHANCE 
TO TRY OUT PROGRAMS BEFORE YOU BUY 
FAST RELIABLE SERVICE 
ALL TAPES CHECKED BEFORE DESPATCH 


COMPUTERS REPRESENTED: 
2X81 SPECTRUM BBC VIC20 
DRAGON 32 





(ENQUIRIES WELCOME FOR OTHER COMPUTERS) 


Only 50р per tape borrowed plus p&p. Send £5 
Annual Membership Fee on full money-back 
approval and we will supply you with our information 
sheet and order form 


Office: 

The Software Bank 
35 Alexandra Road 
Stoneygate 
Leicester 

LE2 2BB 

















DRAGON BYTE 


Home Computers, Software and Games 


51a QUEEN STREET, MORLEY, LEEDS 
tel: 0532 522690 


In MORLEY to serve 


W. YORKS 


SINCLAIR SPECIALISTS 
But our range grows daily 


Ring Keith Nathan on (0532) 788377 
7.00 pm. 


For more information and mail order details 





GE) SOFTWARE 


DRAGON PROGRAMS 


MONSTER MINE by W. E MacGowan 
Escape tom the moe with as much money as you сал but on gøt closed in or caught 
бу the proweng monsters. An але machine code game. wih supers graphics and. 
save tacit, £7.95 


GOLF by Pete Aten 
Over 20K of Basic gng you ҺА 18-hoie go course with handicaps, choice of cube 
ling weakness us be spectet, Cou gaps d sour томды won, 


GAMES PACK 1 
‘Space Wars by John Line. Torpedo by Erk Pattison 
Броз tra Patcr Saane ty Crater Fur 


GAMES PACK 2 
Lanang by Peter Chase. Hangman by Christopher Hunt 
‘Speedboat by Peter Chase. Batieships by C. A Санде. 
Er 


CHARACTER GENERATOR by John Line 
rete ac ле you omn sy and charac sets on he Dragons ngh elton 
— screens ‘eave of vae, comes win complete ASCI 
e fe ard А, 


* NEN + 


GAMES PACK 3 
Revers by Dr P... Fryer. Ty to boat фе Dragon at ths fascinating board game, From 
— 0 grand master” Portoon by Chnatopher Hunt Рау fv үде card game 
weh e Dragon as the banker Incredibe graphics and sound. (746 

SPACE MISSION by W. E. MacGowan 

Launch fom Lunar базе. fight your way through the meteor storm and Бано wth the 
aen feet in deep space. Mutila Si levels and ne best graphics ever. 17.98 


ALL THE ABOVE CASSETTES AVAILABLE, MAIL ORDER 
THROUGH GEM SOFTWARE 


22 PRESTWICK DRIVE, BISHOP'S STORTFORD, 
HERTS CM23 SES. Telephone: 0279 52401 





GARLAND 
COMPUTING 


educational software for 
the BBC and Dragon 


Ohm enables you to simulate an experiment 
to verify Ohm's Law 
Dragon — £9.00 
learn the principles of the DC motor 
Dragon — £9.00 
learn the anatomy of the heart and how 
blood flow and electrical activity are 
co-ordinated 
Dragon — £11.00. BBC (32K) — £11.00. 
test the effects of various conditions 
оп seed germination 
BBC (32K) — £16.00. 

Plus many more ...... 

Prices inclusive of VAT and P&P. Send for full 


details of our extensive range of software for 
School and home use. 


GARLAND COMPUTING 
35 Dean Hill, Plymouth PL9 9AF 
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should start with a 


published. 


Music 


on Jupiter Ace 
To start the music program, you must 
define a variable to set he length of the 
notes. In this program all notes will be the 
same length. The variable Qua will be 


used: 
200 VARIABLE QUA 


Sed wi, DOES» Gane BEEP: o 
DEFINER MUSIC , DOES-» @ QUA ir BEEP 





This enables you to store the data for 
the notes in a very efficient way. Now the 
boring bit — the data is put in as variables 
thus: 

478 music С 
426 music D 
379 music E 


Graph 


on BBC Micro 


to understand. This procedure is extremely 
useful as it accepts any number of argu- 
ments (floating-point and negative), scales 
them, and plots them on a grid in the form of 


Open Forum is for you to publish your programs and ideas. Take care 
that the listings you send in are all bug-free. Your documentation 


general 
and then give some detail of how the program is constructed. We will 
pay the Program of the Week double our new fee of £6 for each program 





‘The word to run this demonstration 
is Bach; 


:BACH PARTS 179 QUA @ 3° BEEP ; 
Typing in Bach should now run the prog- 
ram. апу problems are encountered then 


of the program and what it does 


jetting 
call itself. Scale just gives a 


во ас repeating scale of notes (until you press 





memory 
terms than that suggested by the manual 
You can of course define further notes, апа is a useful addition to games. The 
but these should be sufficient for an words can be used inside words as well as 
‘example program. Next, a word Part 1 is іп immediate mode. 


The program can be slowed down to a 
:PARTI F G A C+ BB BB D+ C+ C+ F+ E+ F+ 
C+AFGA more sedate speed by 


300 QUA! 

Next a word Part 2: 

РАЯТ2 PARTI BBC+0+C+BBAGAFEFGC Which resets the variable Qua. 
EE cue 

And a third 

PARTA PARTZA PARTI DC» BBAGFCFEFA 
Ct Fé CH AFAC* 


Music 
by Martin Sudworth 





а graph. A title, and two labels (for the X — when called, the first (TS), is the title, the 
positioned second (XL$), is the label for the X-axis, 
оп the screen automatically. When both the third (YLS), is the label for the Y-axis 
negative and positive numbers are used a ала lastly (0%), the length of the array. 
line is drawn to show the zero mark. Line 1010 makes the variables local, so 
Before calling this procedure the that if similar names are used outside the 
machine must be іп MODE, also an атау procedure, they will not be affected. 
А( ) has to be set up containing the This procedure is for the BBC Model В; 
necessary data for the graph. There are Бу using MODE 4 and changing all colours 
four variables which have 10 be passed 10 white, it will run on a Model A. 








30 ReGET:RUN 
1000 DEFPROCGRAPH TS, XLS, YLS, DX) 


1020 VOU 19,2,2,0,0,0,19,1,5,0,0,0 
1048 IF R(L'XLO LO=ACL%> 





1138 





1158 MOVE 50. 





This game will run on either the 400 or 800 
with 16K and with the Basic cartridge. The 
aim is to escape through all three mazes. 
There is full use of the graphics and sound. 


Program notes 
Add. the following lines if you want 
to restart the 
9 (E 2,0.POKE 3,6:POKE 9,2:РОКЕ 
1636,78 POKE 1837.64:РОКЕ 1538.185:TRAP 17000 
17000 RUN. 
9 65 Commands for Wt maze. Gosub 2009 





5 REMETCRRPH PROCEDURESNHT. X 
10 MODE 1:NUMe12:DIM ACNUM) FOR LOOP=1 TO NUM:RCLOOP)-RND( 20)-5- NEXT 
20 PROCGRAPH( "SALES RESULTS" , "MONTH", "PROFTT/LOSS" ,NUM) 4FX 15,0 


1010 LOCAL LO,HI,L*, SCALE, Step%, У, 
1030 LOmQ:HISQ'FOR Lxel TO D't IF ACLX))HI MISCO 


1050 NEXT:TeRBSCLO) HIeHIAT:FOR Lied TO DY ACLA АК Т NEXT 

1060 CLS.GCOL 0,1:VDU 5!МОУЕ 640-((LEN TS)/2 #32 )+50, 1023 PRINT TS 
1070 MOVE 640-((LENC¥L8)/2)832 +50, 36 PRINT YLS 

1080 0ы2;=512-С (LEN YL®)/2 0832 ^ FOR 1:1 TO LEN YLS) * M OM L32) 
1092 PRINT MIDSCYLS, (LEN YLS )-L%+1 >, 1): NEXT Step’ 
1100 GCOL O,2:FOR "50 TO 1280 STEP SteP^; MOVE X%, 50 Deni 

111 ROVE 56,90. оғлы 50,090: 0РАЫ 1279, 990 DRAM 1203,90 DMAH 30,26 
1120 — 0, 3!SCRLE»S34/HI "MOVE 58, (AC LXSCRLE )+50 

LX«2 TO 0% DRAW CCL'-1 XIStep* 450, (RC L'OTSCREE +50 NENT 
1140 * — 
ZERO-DRPM 1289, ZERO VDU4: ENDPROC 





Yx, T, Qux, ZERO 

















Gosub 16000 records number of wall 
hits. Line 65 draws pixel with colour 1 
while followed by colour 3 во as not lo. 
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SPECTRUM SOFTWARE 
AT TRADE PRICES 


FLIGHT SIMULATOR. PILOT YOU OWN PLANE — VERY REALISTIC COCKPIT 
[p 


HORSE RACING PREDICTOR. FEED IN YOUR DATA FROM DAILY NEWS- 
PAPER. BY USING THE PREDICTOR AND YOUR INTUITION YOU COULD 
BE ONA WINNER төк 


CREEPYAAND.ADVENTURER BEWARE! 
GAMES BONANZA. MAZES; INVADERS ETC. 
ASSEMBLER. FOR YOU MACHINE CODE BUFFS 
MONITOR AND OISASSEMBLER 
GRAPHICS АЮ. GRAPHICS ALL MADE EASY 
ANY 35 — BARGAIN, THE LOT £9.50 
CHEQUE/PO + sop, P&P TO 
T. JEVON, 29 CROP COMMON, HATFIELD 
HERTS AL10 0DG 


AT LAST 


Tidy, neat, easy to find. 
Springlosded Storage 
гамегв for 
your software 
Interlocking stack of 
10 drawers £1.95 
ALSO 

Blank C12 Computer. 

Cassettes £4.90 for 10 


10 Storage Drawers complete with C12 Cassettes, £6.50 
Post and packing: £1 — stack of 10 drawers or 10 C12 cassates. C150 tor 10 drawers 


Cheques and POs to: 


BATCHSTORE LTD 
1 Acorn Court, Maldstone Road, Bounds Green, London N11 








FED UP WITH 
SPACE INVADERS? 


M.C.LOTHLORIEN 


offers you hours of stimulating entertainment 
with their challenging range of wargames for 
the SPECTRUM, 2X81, DRAGON 32 


* SAMURAI WARRIOR — could you have been 
SHOGUN in the 13th Century Japan? 
Price: Spectrum £5.50 16K ZX81 £4.50 
DRAGON 32 £6.95 
* TYRANT OF ATHENS — can you guide Athens to 
survival against many other hostile states? 
Price: Spectrum £5.50 16K ZX81 £4.50 
DRAGON 32 £6.95 
* ROMAN EMPIRE — How good a general are you? 
Price: Spectrum £5.50 16K 2Х81 £4.50 
PELOPONNESIAN WAR — can you defeat those 
nasty SPARTANS? 
Price: 16K ZX81 only £4.50 
* WARLORD — how well can you protect your village? 
Price: 16K 2Х81 only £4.50. Dragon 32 £6.95 


Cheques or PO's please — made payable to: 
M.C. LOTHLORIEN, DEPT. P.3 
4 GRANBY ROAD, CHEADLE HULME 
CHESURE SK8 615 








HUGE SELECTION —STOCK NOW EXCEEDS 500 TAPES! 


ZX81/SPECTRUM 
PROGRAM TAPES 


Make the most of your computer by hiring from the original 
and still the only software library offering all these features: 


E Over 500 cassettes which include MA reliable, personal service by 
many of the best advertised in this fellow enthusiasts anxious to help you 


magazine—arcade, adventure, 3D, 
utilities, toolkit, graphics etcetc, Descriptive catalogue helps you 


noose ne best tapes fr your needs, 
Œ Full-time staff of three offer you a E ^ кіла 
friendly, efficent welcome &sece Ш Alortnghtshirtorti 

8 Join on a month's money-back 
more eddie, approvalsatistacton guaranteed! 
posted to al members "Naviigibedly ишн 
18 Upto 25 maker's originals of each and thriving organisation" —review 
tape to ensure good service oneven іп Eric Deeson's "Guide to ZX 
the most —— programs. Spectrum Resources". 


(Sep) SOFTWARE LIBRARY 


L Aa Warren Road, Liss, Hants GU33 7DD. 


please—I'd like to join for the next 12 months. Pi 
-back approval my magazine, descriptive l 

forms, on the understanding that if I'm not 
е within 28. II refund my money in 








ighted with your. 
i 





ADDRESS. 
Tel. 5 
1 enclose cheque/ Postal Orders for: PCWK 
£8.50 for ZX81 membership (overseas £2 extra іп each case) 

9.50 for Spectrum membership 


SPECTRUM 
SOFTWARE 


IQ TEST. £5.75 


How intelligent are you? 2 separate tests give 
an accurate assessment of your abilities 


THE JOKER.. 


Hundreds of rib tickling puns and jokes coupled 
with mind blowing graphics. Great for parties!! 








Trade enquiries welcome: Orders despatched by return 


PRICES INCLUDE POST & VAT. ALL PROGS 16 OR 48K. 


PHONE DEPT 1 

(0933) 650073 62 HIGH STREET 
IRTHLINGBOROUGH 
NORTHANTS NN9 5TN 
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OPEN FORUM 





Continued from page 15 
gives the graphics and sound routine. 
i negative ines 14020-14030 random- 
ly draw a wal (14030) in maze at a low 
probability rate (14020). Gosub 15000- 
places pix 


5190 to 6090 
tests to see И pixel is at door of third 


with Gosub 7050 tests for pixel hating 
wall |! positive sends piayer back to 
мал о! frst maze, 











— 
Luck nde 


[3 
icit 

—— 
ИТИ БЫ 
— 
iia ite чом nr oe E 
араға та, 


te om E etes 


— 












gosue 2000 
/35,159,95,0, 


Roi 


4 3 
m A — —— 
СИА 





194826070 27 


Brewer 


Ж 
5135 1560 
$156 COLOR 





vean 


TISETCOLOR 2,8, 
SIST IF экз жо V39 THEN GoTo өме 





fxpe: 






710.8 
"PRESS THE TRIGGER TO PLAV AGAIN 


tet 
жЕ төзү 


un 


ii 
8j 


16010 RETURN 
17000 RUM 


FOR Te JO, 





SOUND Os INTCR 
EEST FESON 


STEP 4:500. 


eP 





OR del Т0 S00: IF STRIGO 9 THEN Я 
Vioteeics errore 752 
TIO Oei n ө, 


еге 
TInESTIMEel: IF ТІЛЕ-60Ө THEN GOTO 6. 
eive Tr STICKCO 14 THEN үгегі 

u * 








іше іе Oca 20002 men FETU 


Torr ike ERE 


Je INTCRNOLQ X159 э Ve INTCRNOCU RSS. 
16008 MITeMITeliIF MITe4 THEN GOTO 6 


Escape Maze 
by G C Roberts 














10 FORD IG VETE 5859 THEN PLOT Vig. 8-68, 150738 
Board Game ie REM - four in a row - 

m MENS DNO SWR 38 ' BY P.HILL 
in a row for the Dragon 32. 40 ' 

me UM DID лере 50 CLS:PRINT" 
ram a 2 
— ика rer INSTRUCTIONS: YES „Ок NO» 
Mater 28 or АЗ ndina block wal be 60 BS=INKEYS:IF BS=""THEN 60 
painted in blue. On the next entry 4A a 78 IF B$z"Y"THEN 810 
‘second colour yellow will be painted. 88 РМООЕЗ,1:5СКЕЕН1,0:РС(5 

I would be up to the player with 4 of 38 ' DRAW GRID 11 LONG 7 DEEP 
pete ellas ee 108 FOR A=1@ TO 230 STEP 20 
Medie eM EM V ae 118 LINECR, 102-CR, 150), PSET 
Реон 120 NEXT A 

pp ER 120 FOR ӨӨ TUR 150 STEP 20 

1 « 10, B)-( 230, B, PSET 
170 lo 240 Numbers 1107 
150 NEXT B 

EET om риле 168 PRINTC1,15,2,4 
60 740 Input 1107 and AtoK 178 ‘NUMBERS & LETTERS 
алкен Рам MO piene Варе 188 DRRH"BM3,28;S4;U15" Turn to page 18 
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OPEN FORUM 
































Continued from page 17 
192 DRRH"BM3,48;S4;R4LBUGREUTLS" 578 IF R-"1"THEN C=25:F1=1 OF THE ну 
200 DRAW"BM3, 68; $4; LER6U7L4R4U7L6" Cu4S Fist 
210 DRAW"BM1,741S4;U1D10R5U4D8" Bees eh 
220 DRAW"BM3, 188; L5SR6U7LEU7RE" edi Rial 
230 DRAW"BM1, 114;S4;D1SR6U7L7" С=125:Р1=1 
240 DRAW"BMG, 148;54;01517" C=145:F1=1 
250 ' PRINT LETTERS A - K 
260 DRAW"BM21, 1; S4; GZE3R7F3H7" 
270 DRAW"BM36, 1:54: REFZGIL8RIF2 
621.907" D=85:F2=1 
280 DRAW"BM67, 1:S4;LEG4F3Re" D=105:F2=1 
290 DRAW"BM7S, 1;S4;R9F4G3L10U6" D=125:F2=1 
заа DRRW"BM1OS, 1;S4;L10DSR7L7D4R12" ре145'Р2»1 
310 DRRW'"BM126,1;94;L11D3R9LSD4" Len coal 
320 DRAW"BM147, 1; 84; L8G4F3RBU4L3" — — 
330 DRAW"BM155, 1:54:070412р407" чек нган 
340 DRRW"BM175.Í;S4;RI2LGD7RÉL12" 722,7 PLACE COUNTER.. 
350 DRAW"BM194, 1; S4; RT2LGDSG2H3" 560 IF ЕЗ=1 AND Fisi AND F2=1 THEN 
360 DRAW"BN215, 1; S4; D7U4R7F4H4E3G3" PAINTCD,C),2,4'F3=8:GOTO 540 
378 ' TO PLAY AGAIN HIT XX.. 778 ' ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
380 DRAW"BMES, 160; S4; R12L6D8" 788 IF ҒЭ=0 AND Fi=1 AND F2=1 THEN 
390 DRRW"BM8O, 168;S4;R11DSL11U8" PRINTCD,C2,3, 4:F9-1:GOTO 540 
400 DRRH"BM1OG,160;S4;R1103L11U3D8" 790 ^. 
410 DRAW"BM12@, 160;54;D8R9" eo UA TRISTIS TS 
420 DRRH"BM148,160;S4;FBHGGGESRI1" 214, 
430 DRAW"BM15@, 160;S4;F6E6G5D3" : 0 " 
448 DRRII"BM4O, 174; FBHBGSESRI1" BO PURIS КЕНЕ: THIS SIG 8280 
450 DRRW"BM57, 174; R11L11G4F4R11 840 PRINT" four in a row " 
USL4" 850 PRINT" THE FIRST PLAYER ТО 
460 DRRH"BMa3, 174; FBHSGSESR11" CONNECT " 
470 DRRW"BMS7, 174; RI2LGDSLGR12" 860 PRINT" FOUR OF THEIR BLOCKS 
480 DRAW"BM127, 174; D8L2HSL2p8" US на. Tecan 
490 DRAW"BM143, 174) DSU4R11D4US" БЕСТЕ to" TO END" 
500 DRAM"BM160, 174) R12LED8LER12" 400 PRINTR448, " PRESS A KEY TO 
510 DRAN"BM178, 174;R12L6D8" STRRT..." 
520 БЕВМ"ВМ2@й, 174: F8H4G4E8" 900 CS=INKEYS: IF СФе""ТНЕН 900 
530 F3-0:^ FLRGS.. 910 IF C#="V"THEN END 
540 Ғ1=0:Е2=0:° PRINT BLOCK эге сото 80 
550 AS=INKEYS Board Game 
560 IF Réz"X" THEN 10 by Paul Hill 
The jrammit effort required to conversion to other machines because it is 
Vardump iniod sing any vatebieg ws rot 
dered worth the effort, although a machine variable storage. 
on Spectrum code program would of course have Line 9981 Set zzz to start of variables 


This program, in Basic, for the ZX Spec- 
trum, will list out all the variables from the 
variables area. The values of string and 
numeric variables and for-next counters 
are listed, but only the size(s) of each 
dimension are listed for string and numer- 
ical arrays, although a simple modification 
could remedy this. 

If after running a program, Vardump is 
merged followed by a command Goto 
9980 all variables will be listed in the order 
they were defined. (Run will of course 
erase them.) The few variables used by 
Vardump will be listed last, unless any 
were used by the main program, in which 
they will appear earlier in the listing, but 
| displaying the current Vardump values. 


achieved this. A simple modification could 
list the output on the printer. 

The variables used are: 

xxx address in variables area. This points 
to the last byte in the variables area at the 
end of the dump. 

xx byte in address pointed to by xxx. 

h For-next count used to step through 
arrays. 

25 Holds name of variable for names more 
than one letter. 

Note that the program uses both Val and 
Vals. If more variables are defined after 
Vardump is used then they will appear in 
the listing after Vardump's variables. A 
typical dump is shown. 

The program is not really suitable for 


area. 

Line 9983 End о! variables area if 
22-128. 

Lines 9984 to 9989 Determines single 
letter numeric variable, variable of more 
than one letter, variable array, for next 
loop, string and string array respectively. 

Lines 9990, 9991 determines name of 
numeric variable of more than one letter. 

Note that while debugging the program, 
an additional line inserted between 9989 
‘and 9990 containing 
"PRINT " Error": STOP’ 
wwill prevent the program running amok if 
lines 9984 to 9989 contain an error. 

Vardump 
by D S Laurence 
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Car Race 


on 2Х81 
This program is written for the 16K ZX81. It 
is a game that is not seen very often and 
o is more interesting. АП the instructions 
needed to play the game are contained in 
the program. 





You have to steer а +” around a track. 
The track can be changed by altering lines 
320-510. These lines can be deleted after 
the program has been run providing that 
you then use goto 20 instead of run. More 
tracks could be added if required using the 
same method that | have. The score is 
based on the number of squares you 


Car Race 
by Neil Simons 








— — 
* * 11. 19,28, 
AE III тён PRINT ят iuas 


S80 IF rei THEN next z 











“йен LET нате 
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GOODLUCK. " 
Ar 21,4; "Press с то с 
Kgvse-c" THEN RETURN 
THEN LET Use 
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Chase 


on Jupiter Ace, 

This program is called Chase and is fast 
and great fun to play. You are the inverse 
"A" in the middle of the screen, the 
enemy's guided missile is the inverse "E" 
at the top left-hand corner of the screen. 
The idea of the game is to dodge the 
guided missile for as long as possible. 

You can move twice as fast as the 
missile but it can move diagonally which 
evens the score. You move with the cursor 
control keys (5,6,7,8) in the normal direc- 
tions, 

[A]- inverse video "A'/[E]-inverse video 
"Е"; (= 1) 
Program notes 
10 VARIABLE X (enter) 
15 VARIABLE Y (enter) 
1 VARIABLE A (enter) 
1 VARIABLE B (enter) 

:СНАЅЕ CLS IQ X! 15 Y L A 1) B I BEGIN X @ Y @ 

— A@B@ AT.” " INKEY 53 = IFYG 2— YI 


THEN INKEY 54 = IF X G} 2—X I THEN INKEY 55 = 
IF X @ 2 + X! THEN INKEY 56 = IF Y @ 2 + Y ! 
THEN X @ 20 > IF 20 X | THEN Y @ 30 > IF 30 Y 1 
THEN X XITHEN Y @ | < IF | Y THEN X 
@A@ = IF Y @ B @ = VF "СОТ YOU" 250 1000 
BEEP QUIT THEN THEN X @ A @ > IF A @ I+ AT 
THEN X ШАЙ < IF A 6i 1- ATHEN Y B @ > IF 
BG l+ BITHENY G B < IF B @ |- B! THEN X @ 
Ү@АТ T A@B@AT 











UNTIL 
(To run ype “ CHASE “ and ENTER ) 
Chase 
by Andrew Curtis 
Tail Blasers 
on BBC Micro 


There have been few, if any, programs 
published for the BBC which use the 
joysticks. Although the potentiometer joy- 
sticks may not be as good as the joysticks 
for the ATARI or the VIC, many programs 
are better with the joysticks. 

1 have written a simple game for two 
players. On the keyboard, two players 


would be controlling four keys each, which 
would be rather squashed. The game itself 
is very simple. Just control an ever-growing 
line with the joysticks. You must avoid 
hitting the walls or your opponent. it 
doesn't sound sophisticated and it isn't, 
but it proves how simple it is to make a 
program which uses joysticks, and for a 
game less than 30 lines (excluding REM's) 
itis remarkably addictive and should keep 
you and your opponent occupied. 

Although | said that potentiometer joy- 
sticks are not as good as the switch type, 
you can, by taking advantage of the fact 
that you can actually move it in any 
direction, do many things that you would 
otherwise not be able to. For example, 
MISSILE COMMAND would be much bet- 
ter with these joysticks (or TEMPEST 
perhaps) 

Model A owners with analogue to digital 
converters should use Mode 5 and change 
the colours in lines 220, 240 and 290. 

Turn to page 20 
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OPEN FORUM i ЕЗ 








10 КЕМЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

20 REMKKKTRIL BLRSERSX 

30 REME*XSHINGO  SUGIURRX* 

40 БЕМЖЖЖСС) DEC. 1982X** 

50 КЕМЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

60 MODE2:COLOUR135:CLS:COLOURO 

70 PRINTTRBC1,15;"PRESS FIRE BUTTONS TOGETHER TO 5ТНЕТ":КЕРЕНТ 
UNTIL RDVRLCO»-3 

8@ PRINTTREC1, 15; SPCC385 

99 GCOLO, 1:DRRH1272,0:DRRH1272, 1020: DRAHO. 1020 : DRAHO. O 

100 hinclX-8:vinciX-0:hinc?X2-8:vinc2*-0 

118 X1%=700: Y1%=500 : K2%=300 : Y2%=500 

120 ALSADVALS 1 >: B1=ADVALC 2 >: A2=ADVALS 3 >: B2=ADVALS 4) 

130 IF А1>=52000 THEN hinciX--8:vinciX-0:GOTO17O 

140 IF Н1<-12000 THEN hinci%=8:vinel *GOTO178 

150 IF Ві>-52000 THEN hi *z0:vincl 

f 160 IF B1<=12000 THEN 0: vincl 

| 176 IF R2»-52000 THEN hi 8:vinc2%=0:G0T0210 

180 IF Я2<-12000 THEN vinc2%=0:GOTO210 

190 IF В22-52000 THEN =0: vinc2%=4:G0T0210 

200 IF B2<=12000 THEN hinc2*s80:vinc2*e-4:GOTO2180 

210 PROCmovel:PROCmove2:GOTO120 

220 DEFPROCmovel:GCOLO, 4 

230 Kix=X1i%+thincix:Y1x=Y1X%+vincix 

240 VDUZE:C1X=POINTCX1%,Y1%):IF CiX-1 OR С1хе4 THEN PRINT"BLUE 
DERD!":END 

250 PLOT69,X1*, Y1% 

260 ENDPROC 

270 DEFPROCmove2:GCOLO, 1 

280 WZ*eWz'hince*:Y2XeY2vinca* 

290 VDU26:C2XsPOINTOW2*, 72%): IF C2X-4 OR C2%=1 THEN PRINT"RED 




















DERD!":END 
380 PLOT69,X2*,Y2* 
310 EHDPROC Д 
Vic Printing 
on Vieg0 
The manual supplied with the Vict515 | READY. Vic Printing 
printer states that abbreviated entries are by John Pell 
not possible for the Print command. | У = 
| have found, however, that this is not true э a pti ph а 
and that typing P shift А gives the Print | 20 Key 27006,4. 540086 
command on subsequent listing. The Vic | 40 KEY #,*L1ST*sCHRSC13> 
Super Expander cartridge enables simple | — sa Key 5,"PRINT@L,* 158 PRINT*F2eCOMMND NODE" 
assigning of functions to the eight function 68 KEY 6, "PRINT, CHRECL4)" 168 PRINT*F4=LIST DIRECT" 
keys, and the manual describes how this is 70 KEY 7, "CLOSE1"+CHRE(13) 170 PRINT*FS=PRINT DIRECT" 
done though does по! say that assigning | 88 KEY 8, "KEY" «CHRSK13) 188 PRINT"F6=DOUBLE WIDTH" 
function keys in this way сап Бе done viaa | 90 PRINT" 198 PRINT*F7=CLOSE" 
program. 100 PRINT*STHIS PROGRAN SETS THE’ 200 PRINT"F@=’KEY’LIST" 
The following program both illustrates | 148 PRINT*™#FUNCTION KEYS:-" 210 PRINT'FUNCTIONS REMAIN WHEN 
how function keys may be assigned in a 128 PRINT THIS PROGRAM IS CLERR' 


138 PRINT"FIeOPEN IN STD MODE" 


program and also allows single key entries | 138 ретт» Рр IN 870 MODE" 1 


for the most commonly used printer com- 
mands. 





THE PROGRAM REQUIRES THE “SUPER EXPANDER CARTRIDGE AND THE VIC 1515 PRINTER. 
KEY 8 LISTS THE NEW FUNCTIONS AND ENABLES CHANGES TO BE MADE AS USUAL. 

j І CALL THE PROGRAM ^INITIRLISER' SINCE IT RESETS THE FUNCTION KEYS IN SUCH A 
WAY THAT THEY WILL RETAIN THEIR NEW FUNCTIONS UNTIL MANUALLY ALTERED OR THE 
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of the game is to find the treasure 


(а) The winner will receive a ZX Spectrum. 

(b) The four losing semifinalists wil each 
receive a ZX81 

(c) Each of the 245 winners of the preliminary 
‘competition will receive a voucher entitling 
them to £10 off a ZX Printer. 





l Popular Computing Weekly 
Battlestar 


on Vic20 

10 REMXXEXXXXCLOCK. BY R.TINMANEESEXEEN This program runs on a Vic20 with addi- 
20 REMKXSON VIC WITH SUPER EXPANDERXXX tional super expander. It first asks you the. 
22 PI=3.142 correct time in the form Hours, Minutes 
25 PRINT СНЯФ 1472; and Seconds. It then continues to draw the 
30 INPUT"TIME(HH/MM/SS)"; TIS clock face. The next stage of the program. 
40 COLORO,0, 1, 12GRAPHIC 2 draws the fingers and prints the time in the 
50 GOSUB 230 top left of the screen. іп line 22 | have not 
80 X1=30-VAL( RIGHTS TIS, 2))+1 used the PY sign used on the Vic as the 
70 X=30-VAL( RIGHTS TI$,2)) printer 1 used for this program had no Р/ 
BO M=30-VAL( MIDS TIS, 3,20) sign. 
90 M1=30-VAL( MIDSC TI$,3,2) 0+1 
100 He30-UALCLEFTSCTIS, 20) Program notes 
110 A=X/3O#PI#A1=X1/308PI 2 ‘ios ће vara PI tno valuo ot 9.142. 
120 B-M/3OXPI:Bi-M1/3OSPI 30 о 40 Aske for the Um, sets tho colour and 
130 C-H/&*PI ‘graphic mode. 
140 DRAWO, 500+400ж51М Al )#.7, 500+ 4008COS( А1 )TOSOO, 500 60 to 130 Works out the value of TIS into the 
150 DRAW1,500+400#SIN( А2%.7,500%400%С05( А )TOSOO, 500 140 100 ae. = 
160 DRAW1, 500+350#SIN В *.7,500«3508COS( В T0500, 500 Draw and un-draws the ingore, 
170 IF RIGHTS(TIS,2)-"00" THEN:DRAWO, 500*35OXSIN В1 ж — 

.7,500+350жСО5‹ B1 )T0500, 500 240 to 270 Draws the hou portions 
180 DRAW1, 500+250"SIN( C 1.7, 500+250KCO5( C )0500, 500 280 to 310 Draws the minute portons. 
190 IF RIGHTS( TIS, 4 }="0000" THEN? DRAWO, 500*250*SIN(C )® 

-7,500%250%С08 С )TOSO! 0 
200 CHARO, O, LEFT& TIS, 2) 
210 CHARO, 3, MIDS TIS, 3,2) 
220 GOTO60 
230 REM DRAW CLOCK FACE 
240 FORQ=1 TO 12 
250 W-Q/&*PI 
260 DRAUI,500*500*SIN(U ›*.7, 500*5008COS( W )T0500«430 

XSINCH )ж.7,500+430%СО8( W) 
270 NEXTO 
280 FOR 0-1 TO 60 
290 W*Q/3O0s*PI 
300 DRAW1, 500+500#SIN W ›ж.7, 500*5008COS( W )TOS00* 480 

*SINCUD&,7,500*4808COSCM ) 
310 NEXTO Clock 
320 RETURN by R. Tinman 

Battlestar е" = € — — км кн m € € m ке ке км ке ке ке ке ке кке 


Rules. 


а) 


b) 
c) 
4 
e) 





Each entry must be made on a orm cut 


Closing date for entries is January 31 
ision is final 


employees of Sunshine Publications 
or their families, wil be eligible to enter 





2) Which fiim is the sequel to Star Wars? 


5) Where is ET trying to phone? 
Name... S. 2 
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ABERSOFT 


7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA 
ZX81 & Spectrum 
Games 


Chess 1.4: Ten levels m/c graphic screen display 
16K 2Х81 £8.95 








Invaders: Very fast т/с action. Includes mystery ship and 
increasingly difficult screens. 


16K ZX81 £4.45 


Mazeman: A fast action m/c game that reproduces the 
spirit of the original. The Spectrum version includes 
excellent graphics. 
16K ZX81 £4.45 – Spectrum £4.95 
Can also be used with AGF joystick 
Adventure 1: Based on the original game by Crowther, 
this game was the start of the Adventure craze. Reviewed 
Sinclair User, issue 2. Features Save game routine as the 
game can literally take months to complete. 
16K 2Х81 £8.95 – 48K Spectrum £9.95 

See us at the 5th ZX Microtair. 





We have full stock of all programs and supply by return of post 
(which is included in the price) 


DRAGON 32 
NEW FROM 


TROJAN 


“SPACE TREK” 


Space Trek is an absorbing space wars game in real time which 
сап be played in any of four levels. Special features include: 
Onboard вай computer. 

А galaxy containing 100 quadrants. 

Impulse and warp drive speeds. 

Long range galaxy scanning 

Shield control and status reports. 


THIS GAME IS A MUST FOR DRAGON USERS. APPROVED 
BY DRAGON DATA LIMITED. 


2Х81 16K games avallable, SAE for list. 
Send to 
TROJAN PRODUCTS 
Dept. PCK 
166 DERLWYN, DUNVANT 
SWANSEA, WEST GLAM SA2 7PF 


Please sond ma "SPACE TREK" fr my DRAGON 32. | enclose cheque Р.О. tor £7.50 
which includes PAP 


mamas. 


ADDRESS. 


Дацо 











CASSETTE2 ZAC-MAN 
ОЕ, - se win cs зв 


SPECTRUM — Bumper Games offer (unti 31st January only) 
— "ront Norah so 
BUMPER INCLUDES. талан Par, Space а T 


MAGAOTIGS srsrems arco 
26 Spiers Close, Knowle, (masus) 


Solihull B93 9ES = 


PIMANIA 


THE ADVENTURE GAME THAT'S FOR REAL! £6,000 PRIZE! 


48K SPECTRUM SIO 
16K ZX8I 5 
DRAGON 32* EJO отон.) 


BBC Model B 0 arr" 
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PROGRAMMING 





Keyboard 
talk 


Jim Parren explains how to 
create a keyboard bleep while 
Cyril Aubry draws a circle. 


This program for the unexpanded Vic20 is 
designed 10 give a bleep whenever you 
press a key. The machine code routine is 
called by the /rg interrupt every Yeoth of a 
second. This is achieved by altering the irg 
jump address stored at locations 788 and 
789. 

When the interrupt is called, the proces- 
‘sor jumps to the user machine code and 
tests to see if a key is pressed. If a key is 
pressed, then the sound generator (middle 
fone) is Poked with a note. 

The note can be changed by changing 
the value at line 60 in the range 240-256. 
The volume can be changed by altering 
the value at line 40 in the range 1-15. The 
duration of the bleep can be changed by 
altering line 80 in the range 1-255. 

You should type in the program and 
Save it before running. When Ready 
appears on the screen then pressing any 
key should result in a bleep — if not, then 
the machine code (lines 20 to 110) should 
be checked. Once the program is entered 
correctly, add line 160 New, and Save the 


program. 





When reloaded, the program will not 
only auto-run, but also leave the user Ram 
clear. The program occupies no program 
memory once Loaded, but locates in free 
space (673-767) in page one of memory. 
This program can thus be used on any Vic. 

Should you wish to remove the bleep, 
then press Run/Stop and Restore simul- 
taneously. To restore the bleep type 
Sys(673). This resets the Irq vector. 


Program listing 

10 X-673 

20 DATA 120,169,174,141,20.3.169 2.141 21.3.8, 
96 


30 DATA 165,203 201 64,240,25,169 

40 DATA 5: REM VOLUME 

50 DATA 141,14,144,169 

60 DATA 246 : REM NOTE 

70 DATA 141,11,144,162,55,160 

80 DATA 255: REM LENGTH 

90 DATA 136,208,253,202,208,248, 169.0. 
441,11,144. 

100 DATA 169,1,141,139.2 

110 DATA 76,191,234 

120 DATA 256 

130 READ A: IF А = 256 THEN 150 

140 POKE XA: X=X+1 : GOTO 130 

150 SYS(673) 








In the round 


This program allows the use of hi- 
resolution on the unexpanded Vic20. It 
uses the Vic's inbuilt facility for hi-res 


graphics. After a few seconds, the pro- 
gram will draw a circle (size of the whole 
screen). It will then make the circle vanish. 
1 ат sure that even inexperienced pro- 
grammers will be able to adapt it to their 
Own programs. It can be very useful; — W 





10 
20 
3e 
40 
so 
s5 
60 
70 





1 КЕМ aoeeoe 
2 REM 
З КЕМ вк 
4 REM BY CYRIL AUBRY 
5 КЕМ жийи 


108 
118 
120 
130 
148 
150 
160 
170 
900 
910 
1000 
1010 
1020 


2000 
2010 
2020 
2030 


READY. 


CIRCLE 


POKES6, 24 :POKES2, 24 : CLR 

0=6144 :С0»38400:Е=7680 
FOR І=0Т0505:РОКЕСО+І,6:МЕХТ 
MRX«192 
FOR I=@ TO ВЖМЯХ:РОКЕ G*I,0:NEXT 
РОКЕЗ6869; 254 
FOR І=@Т0505:РОКЕЕ+І,@:МЕХТ 
141 
Ме 
FOR Т=0Т02%т STEP 241/300 
Х=98+48%51МСТ) 
Y=92+85#COS¢(T> 
ON J GOSUB 1000, 2000 
NEXT 

IF J=1 THEN FOR І=1Т0 5000:NEXT 
Je3-J:GOTO 100 
XMSINT(OXZB) : YMSINTCVA8) : MSE«22WYIMEXM 
КеРЕЕК<М2:Кех AND 7:1.е7 AND 7:RETURN 
GOSUBSOÓ 

IF R=@ THEN NeN+1:R=N:POKE MR 
C=G+8#R+L:POKE C,PEEK(C) ORC2TC7-K))! 
RETURN 

0051/В900 

IF Кей GOTO2030 
C=0+9#R+L : POKEC, PEEK<C>) RND(255-2 
1‹7-К›› 

RETURN 
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Watford Technical Books 


We slightly regret that we cannot supply the above, but you can 
probably lind it in every other bookshop in the world. 

On the other hand, if it's books on computing or electronics that 
you are after, Watlord Technical Books would be the answer. E.g. 
lor just £9.95, including рёр, you can be the proud owner of 
Assembly Language Programming for the BBC Micro- 
‘computer by lan Bimbaum — already a classic book 


M you can't visit Watford and save a little p&p, send SAE lor lists 
ог phone. We're open daily till 6.00 (Weds til 1.00, Sat til 5.00) 
Access and Visa will do very nicely, thank you, including by 





phone. 
105 St Albans Road, Watford WD1 180 


(2 minutes from Watford Junction Station) = 
Шин Tel: Watford (0522) 25324. gum 


DRAGON 
St George Software 


SALE 

STARTREK I! (superb graphics) 

3D DESIGNER (shapes galore) 

LUNA LANDER (a reai challenge) 

HOUND (of the Baskerviles) 

CRAYON (aris graphics) 

DRAGONSLAYER (ultimate adventure) 
SAE and 50р for Catalogue 

SAINT GEORGE SOFTWARE, Dept. PCW, 

73 Ling Street, Liverpool L7 














THE ULTIMATE 
DRAGON ADVENTURE 


Rescue from Death's Head Hole 
This is the greatest adventure game we've ever handled — and 
we've had our hands on quite a few! Deep beneath the Mendip 
Hils, three potholers huddle trapped and frightened in the 
blackness of Death's Head Hole. Your newly-formed rescue team 
has barely finished mapping the Entrance Series of the pothole's. 
Network of passages when the order arrives: SAVE THEM — AT 
ANY COST! 
\ а game that fires your imagination at every move — BATTLE 
against raging waters as you haul yourself up swaying wire 
ladders ... CLAW your way through long-forgotten earth-filed 
passages ... BAIL a route through stil, but deadly pools 
LISTEN for the cries of the trapped trio as you snatch a few 
moments’ rest in a quiet cavern ... DIVE through forbidding — 
well, we don't want to give the WHOLE game away! 
f you only buy one adventure дате, it has to be RESCUE FROM 
DEATH'S HEAD HOLE! 
Also: HANG 'EM HIGH, our best-selling family word game with a 
Cash challenge — its ideal for helping you 10 introduce 
youngsters to the wonderful world of computers. 
Only from Words and Pictures. 
7 Hawthorn Crescent, Burton-on-Trent 


Please send me for my Dragon 32 


RESCUE FROM DEATHS HEAD HOLE at the special 
Introductory price of £4.45 


HANG "ЕМ HIGH [ | (UK places) or [ | (Soccer) at £5.45 each 
Name. 
Address 


RETURN OF POST SERVICE 





DRAGON 32 SOFTWARE 
коток ASSEMBLER - MONITOR "ноор doen tem segs Al tee games 
итше em ROM ORG. CS FOB, ОЛУ (89 
КС OU AME and her or Deca — 
Toston Tne ASSEMBLER ro Tu Two The! 100i To fave around. Disassembie 
риз Gubs yoe Mowor conan woeha the BASIC to ue how worn, Ме use of 
fouet e pe vst to — 
тн coat pogroms бері 








Мита” е bere 
балл Мод games, SNAKES. Ка тет telo 
бойын ке super games OTHELLO, у MA you. Up to 12 gant snakes at one 
Parnes AMAN, MOOMANDER md Адора. Land your oah on the Lunar 


Frag емеше 1o: ai me tnt — она ГА 


— — м рин рита 1 
РТ estoy а the Eggs teo HIRES + sound. 
Twp naten бен oil the шы CHESS M Code 





PrEnODACTYLS B Seecube eve о guy 
TORPEDO RUM. Smis ie me ARCADE Немое арау of board and peces. 
eon 30 pengeciw Sips ther away Сизот сопло Ow selection 


gre per ports Section peces may be ои up 1o коме chess 
MONETE Very last game Ка he HORWETS — 
м те) өлең, bu beware when angy — 
ALL ORDERS INCLUSIVE SAME DAY DESPATON SEND S A È FOR LIST 
3. MORRISON (MICROS), 2 GLENSDALE STREET, LEEDS 188 04) 








Caters weicome please phone (0522) 480987 





SOFTWARE LIBRARY 


SPECTRUM, SHARP MZ-80K 
MZ-80A 


Low-cost weekly hire of Games, Languages, Utilities and 
Educational Programs. 

We have a large selection of software with full software 
reviews in our FREE comprehensive catalogue. 
Membership only £6 for 12 months. 

Program hiring from only 50p (plus 25p p&p). 

Ф New titles constantly being added. 

@ Return of post service. 


Join today by clipping the coupon below or send for your 








{ree catalogue and see for yourself our fantastic range of 
software 


ГО YES, please send me my free catalogue and selection sheet. | 
‘enclose my £6 cheque Postal Order. 

Г]! enclose а 22p stamp, please rush me your free catalogue. 

My Computer is | Spectrum, C] Sharp MZ-BOK, C] MZ-80A. 


NAME. 
ADDRESS. 


TEL 


Send to: 


KERNOW SOFTWARE LIBRARY 
(Dept PCWK) 
55 ELIOT DRIVE, ST GERMANS 
SALTASH, CORNWALL PL12 SNL 
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DRAGON 








Designing 
characters 


This is the second extract from the 
new book, The Working Dragon 32, 
published by Sunshine Books Ltd. 


Module 4: Lines 1500-1740 
This module is designed to allow the user 
to move a flashing cursor around the grid 
printed by the last module, inking-in or 
erasing squares at will. Having satisfactori- 
ly designed a character, a variety of other 
program functions can be called up by the 
use о! single-key codes. 


Commentary 
1550-1610 A variation of our standard 
"flashing cursor routine. The cursor is first 
drawn and then redrawn to the back- 
ground colour of the square it occupies. 
The whole process cries out for the use of 
Get and Put but unfortunately the smallest 
\е which can be Put back onto the 
Screen in this Pmode is twice as long 
horizontally as one of our grid elements. 
1620 Having left the flashing cursor routine. 
at the touch of a key, this line checks that 
the element which has just been redrawn 
Чо the background colour does not have to 
be inked-in according to the information 
stored in the array А. 
1630-1660 These lines, as will be recog- 
nised from previous programs, move the 
cursor around the screen. In this case the 
cursor moves in four pixel steps, anywhere 
within the limits of the grid. As usual, 
logical conditions are used to control the 
movement and the required input is one or 
other of the arrowed keys on the keyboard. 
1670 The “0 key is used to erase any 
inked-in element over which the cursor is 
currently flashing. This is done by simply 
redrawing it the background colour. The 
relevant element in the array A must also 
be reset to zero, otherwise the square will 
be inked in again every time Module 3 is 
called up. 
Pressing 7! inks in the square and 
corresponding element in the 


ihe 

Input ot 'R' rotates the whole grid 90 
degrees anti-clockwise when the next 
module has been entered. 

1700 Input of 'M' will later allow the design 
to be moved around in the grid. 

1710 Input of 'I transforms the design into 
its mirror-image. 

1720 Input of 'E’ extracts the string neces- 
‘sary to draw the character which has been 
created. 

1730 Input of 'S' results in the string 
created being saved 10 tape. Note that 
because this will involve instructions being 
printed using the text screen, the Screen 
command must be used on retum to 
retrieve the high resolution display 
Testing 

At this point you should be able to move 
the flashing cursor around the grid, inking 
in or erasing squares at will. None of the 


1680 
sets 
array 
1690 





other functions is yet available and their 
use will result in an error report ‘undefined 
line’. 

Module 5: Lines 2000-2220 

This module performs three of the func- 
tions called from the previous module, 
namely rotation, inversion and movement 
ol the design within the grid. All the 
manipulations are performed by employing 
а second array, B, to which is transferred 
the data from the array A, suitably mod- 
led. The array В is then copied back into 
‘Commentary 

2030-2050 Examination of the subscripts 
for the arrays A and B in the first line will 
reveal that these three lines accomplish 


the rotation of the data stored in the array 
A by 90 degrees, that is to say that 
element 0,0 is moved to position 31,0 and 


зо on. Having redelined the array A, 
Module 3 is recalled to draw the modified 


grid. 
2060-2180 This subsection accomplishes 
the movement of the design within the grid. 
In order to understand this function it is first 
of all 1o visualise the comers of 
the grid numbered in the following manner: 
12 
34 в 
Working Dragon 32, by David Lawrence, 
.95 and is available from Sunshine 
Ltd. Hobhouse Court, 19 Whitcomb: 
t, London WC2 7НЕ. 


gu 





1568 Gosue 5638 
1578 DRAM "Сә, "эбе 
1560 FOR 1е1 TO 29: NEXT 


1608 FOR lel TO 29: NEXT 
1618 GOTO 1558 


1640 IF X8 THEN LET Хеб 


LET Yei24 
THEN LET Yeo 





LET Кула, 740967 
1698 IF Tw-"R" THEN GOSUB 2030 





Module 5 


2000 REMEXEEF EFIE ОТТІ Т 
2010 REM ARRAY MANIPULATIONS 
теге REMEyIRE EE E E n 


НЕХТ 2,1 
гезе GOSUB 2500 RETURM. 
2060 REnYEFHEH X E Yer re nnn 


2898 LET TIS=INKEVS-IF Tite" 
2100 IF тїө=°1° THEN 


LET Meert 
NEXT 2,1 
НЕХТ 3,1 


2180 GOSUE 2509. RETURN 
2190 RETEEEEEFR — 


NEXT Jud 
2220 GOSUB 2560 RETURM 





1550 LET TS«INKEYS IF Төс)" THEN СОТО 1620 


1890 DRAW "C"*STRM 1-C XY 2/8 INTEC Key 178992408 


1620 ІР RKY/4,X/4)«1 THEN DRAH "СО; "+08 
1630 LET XeX-4RCTEeCHRB S) жаис TO=CHRB( 82) IF 1124 THEN LET Xe124 


1658 LET YeY-41C TE«CHREC 10) J448 тө=Сняө‹ 94)» IF 5124 THEN 


THEN DRAM "C'eSTREC 1-с сәү /BCO TNTE XY 78) 808: 
1660 IF Твет1" THEN ORAH "CO, "+08 LET ACY /4.%/4 201 
5030 DRAW "C4"+D® GOSUP 2870 


2090 FOR 1-0 TO 31/FOR J=O TO 31 LET BC J, 31-1 Def LJ): NEXT. 2,1 
2040 FOR 1-8 TO 31:FOR JeQ ТО 3I-LET ACT, J>=BC1,J) LET BCI «0^ 


2070 DRAM "C3.BHIS®,40;U12,F6sE6/012" FOR 1»1 TO 100 NEXT 
2000 LET M«-0 LET МҮ=Ө LET Xl«0 LET X20 LET Yi=@/LET Y2«0 
THEN GOTO 2090 

LET MYeYt-1 LET MX 
LET Ү1еҮ LET YZel24:DRRH "BMITQ, C4 RS; EL3)UIZ) GI" 

2110 IF Tiee"2" THEN LET MYeYa-1.LET MXe124-X LET Ү1»ү LET Y2el24 
LET ХІ» LET X2eK:DRFM "DMIGZ,GO)L12;UE;RI2;U6;LI2" 

2120 IF T19=*3* THEN LET MYel24-Y LET MuskK-l:LET KleK.LET Х2=124 
LET YieO.LET Ү2жҮ:ОЕЯЫ "BMI, 60)R12)U6/L8)RE:U6)LI2" 

2130 IF тів="4" THEN LET MYe124-Y LET MX«124-X LET KlwB LET X2eX 
LET үйеб ЕТ Y2e¥/DRAM "BHIEZ,60)L6/U3/06)US)LEsU12" 

2140 IF 11865170R T1824" THEN FOR 1-25 TO 6S. DER "C4,EMI*O, 
"eSTRSC 19+" RIZ" NEXT 1 RETURN 

2150 LET Xi-Xl^4:LET X2=K2/4 LET Ү1=Ү1/4 ШЕТ Y24 274: LET Mank: 


2160 FOR 1еҮ1 TO Y2:FOR JeXi TO X2:LET BC I+, Jet ей T, J>: 
2178 FOR 158 TO 3I;FOR Je0 TO SILET АСТ, JDeBCL, J'LET ECL; J2=0) 


2208 FOR 1-0 TO 31 FOR --0 TO 31 LET BC1-J>AK1,31-J>:NEXT J. 
2210 FOR 1-8 TO 3I'FOR 20 TO ILLET AEE, ›=Әс1. J) LET BCI, 598 








4-1 LET Xi«X LET X2e124. 
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Channelled 
drives 


Andrew Pennell explains how 
channels can be used to 
transfer output between the 
Screen and printer. 


— the use of channels. UL 
be used by the microdrives and 
facilities for input and output, umen 
also be used for several useful effects. 
The symbol for channel is the ‘hash’ 
sign, on the 2 key. There are 19 channels, 
16 of which are accessible from Basic. 
Channels 0 and 1 are the lower screen, 


channel 2 is the upper screen and channel 
3is the printer. 

‘These can be used for Input and Output 
using the expected commands. For exam- 
ple Print #0; "Hello" will produce the 
Message “Hello” on tne lowest ne of tho 

screen, previously unobtainable. Any Out- 
put here will be destroyed by any system 
messages, such as ‘Scroll? Print #2 is 
the same as Print, and Print #3 is equiva- 


doing this until the Microdrives. arrive 
Incidentally, input #2 and Input $3 result 


error messages. 

——— for handling chan- 
nels is the Open command, available in E 
mode from Shift 4. The general syntax of 
this function is Open #A,AS, where A is 
the channel number, and AS the single 


character filename. Valid filenames are K, 
S and P which are lower screen, upper 
screen and printer, respectively. Lower- 
case filenames are also accepted. 

The action of this Open statement is to 
transfer all output usually sent to channel 
number A to the named second channel, 
For example, Open #2, “P” will result in all 
upper screen output (except automatic 
listings) being sent to the printer. Open #3, 
“S” achieves the reverse effect, and all 
Listings will be sent to the screen. То 
use the 





eventually 
released, new 16K Roms may be required, 
This is not a wild guess, but based on 
several facts gleaned from disassembling 
the Rom. This can best be demonstrated 
by attempting to Close channels 4 to 15, 
which usually results in a system crash! 8 





Printing 
by command 


Chris Wood explains how to 
print on lines 22 and 23 by 
altering two Rom addresses. 


In order to print on lines 22 and 23 two 
addresses in Rom must have their con- 
tents altered. DF-SZ (23659) contains the 
number of lines at the bottom of the screen 
normally unavailable to the user except 
through Input. Address 23689 contains the 
address of the next line number to print on. 
23659 with zero enables you to 
access these lines, but you stil get ап ‘out 
ої screen’ report. Poking 23689 with two 
allows you to print on line 22 and you can 
even Print At 22,n where n is any number 
ир to 31. Poking 23689 with one will put 
your next Print statement on line 23, but 
You cannot print At line 23, or the 
‘computer will crash. 
NB you must also return DF-SZ to its 
value of two before any other command. 


19 POKE 236592 : POKE 23689,1 

29 PRINT "Press any kay" : PAUSE 0 

30 POKE 236592 

Different cursors 
Sometimes the presence of a flashing L or 
С can spoil the look of an input statement. 


Poking 23617, which is the mode of the 
cursor, with the relevant number, enables 
you to choose from all the keywords, 
numbers, graphics shapes and letters 
Most of the numbers from З to 130 аге 
graphics cursors in disguise, but the rest 
Contain about half the keywords. Try 
experimenting, eg: 


30 POKE 29617.210 
20 INPUT FLASH V? PRESS ENTER TO "LINESS 
30 POKE 23617, 


по change ma Othe’ ke NO 
lines of the screen, which are the same 





colour as the Border, can give interesting 
results. The address of the Border colour 
is 23624: 
10 POKE 23624,130 : POKE 23617 210 

20 INPUT "PRESS ENTER TO": LINE a$ 
So POKE 230170 

You can retum the Border to normal with 
a normal Border command. Experiment 
with numbers from 1 to 255 for different 
colours. 


Redefined character set character 
drawer 


There are times when the inability of 
Screen$ to recognise user-delinable 


given in this issue will limit you to about 8K 
10 run a program after the computer has 
taken its bit to run itself. 

To find Ramtop, so you can put your 
character set just below it, type: 
PRINT PEEK 23730 256« PEEK 23731 


Subtract 1024 from this and remember it 


as a. Now to find where to point Chars 
type: 


10 LET b=INT(a/256) : LET c=a-b+256 
cb 
These аге the numbers you poke into | 


the addresses 23606 and 23607 respec- 
tively. To get your character set into Ram 
type: 





1 LET a=31575-1 : CLEAR a : LET «31575. 
2 LET d= 15360 : FOR z-0 TO 1023 
3 POKE (asa), PEEK (dz) NEXT z 

4 POKE 23606,87 : POKE 23607.123 


Note: The numbers a, b and c in the 
above program are for the 16K machine, 
48K owners should use the numbers 
they obtained previously. 

For those of you who like to see what 
you are changing when you redefine 
your character set, Program 1 gives you 
ап 8x8 grid to move around in and 


it the Greek alphabet or space invaders, 
see page 141 of your Sinclair manual, 
Again the value of a given in this 
program is for use with the 16K machine 
— 48K owners should use their own 
value. а 





„ЖШ Бине roue кта, 


Program 2. Grid to draw 
redefined characters. 
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CONVERSION 
NOT SO SIMPLE 


Brian Dale of 27 Dimsdale 
View East, Porthill, Newcas- 
tle, Staffordshire, writes: 

Tam thinking of buying а 

ZXRI and have been 
advised that а kit version is 
better than the ready-built 
model. 

A friend has told me that, 
according to a handout from a 
computer show, the IK static 
Ram can be connected to the 
Rom address bus instead of the. 
780 address bus. The ZX81 
then can offer high resolution 

aphics and use the definable 

character set*as standard. 18 
this correct? 
This is not correct. The 
conversion you are sug- 
gesting is not that simple, 
though it is possible. How- 
ever, full details of the mod- 
ification would demand more 
space than this entire page 

"The reason you cannot link 
up the Ram so easily is that the 
Ram will not be connected to 
the Rom Cs, it has its own 
Ram Cs. In essence, you 
would need to re-locate eight 
addresses and data line resis- 
tors between the Ram databus 
and the edge connector. И 
would then need some de- 
coding circuitry which would 
only bring in the Ram when 
the character set was called 


Paul Mason of Hanworth, 
Bracknell, writes: 
Q 1 would like to know how 
much memory I have left 
in my Spectrum. I was told 
that it can be done in the same 
way as the ZX81, but using 
different numbers. 1 know how 
to determine the memory on 
my ZX81, but I do not know 
how it works and I do not know 
what numbers to use for the 
Spectrum. Can you help? 















You need to find the 

address at the start of the 
program and subtract it from 
the address at the end. This 
will give you the number of 
addresses that your program 
takes up. As there is one byte 
to one address, this will give 
you the length of the program 
in bytes. 

If you turn to page 165 in 
your manual you will see a 
memory map. The basic prog- 
ram occupies the space from 
Prog to Vars — if you subtract 
Prog from Vars it will give you 
the length of your program. 

However. things are not 
quite this simple. The amount 
of space you are using extends 
beyond the amount contained 
in the Basic program section. 
You should at least include the 
variable so that Prog from 
Line is more useful, If you 
ant to include the working 
space, then Prog to Stackbot 
would be better. Chapter 25 of 
the manual not only gives you 
the addresses in the system 
variables that will return these 
values, but also the correct 
syntax of PEEKing at them 
Try this: 

10 LET a=PEEK 23641 + 258+ 

PEEK (23641 +1) 

(This returns the address of E- LINE) 
20 PRINT a 
30 LET b=PEEK 29635 + 256° 

PEEK (23635 +1) 

(This finds the address ot PROG) 

40 PRINT - 

50 PRINT 

60 PRINT, 

70 PRINTa-b. 

(This gives E LINE minus PROG ie 
the number ot bytes in the 
program). 

This is useful as а demon- 
stration, but is impractical to 
enter during programming. It 
can be reduced to the follow- 
ing line: 

PRINT (PEEK 23641 + 256 « PEEK 
(23641 + 1)) — (PEEK 23635 + 256 
+РЕЕК (23635 +1) 

These numbers apply to 
Prog and E. Line. Change the 
system variables if you want to 
find the addresses between 
other sections of the memory 


RETURNING THE 
KEY VALUES 


J Lee of Hayes, Middlesex, 
writes: 
In the ZX81 Rom there is 
meant to be an address 
that returns the value of a key 
being pressed. Could you tell 
me the equivalent address in 
the Spectrum’s Rom? 
А 9" the Spectrum there i 
a scan of the keyboard 
every fiftieth of a second. The 






















Code of the most recent key 
pressed will be stored in the 
system variable Last K, so а 
Peek at this will give you the 
last key pressed. The com- 
mand Peek23560 will return 
the Code 13, because the last 
key you would have used 
would be Enter. 


NO, CONNECT UP - 
А$ NORMAL 


А М Collyer of Montserrat 
Road, Basingstoke, Hamp- 
shire, writes: 
1 want to build my own 
cartridge mother board 
for my Vic20. Should the va- 
ious expansion slots be joined 


A No, you connect up the 
lines in parallel as nor- 
mal. It must be remembered 
that you should not end any of 
the lines. The usual way is to 
run the main lines horizontally 
and tap each of the connectors 
off vertically 
CONTINUOUS 

— SCROLLING - 
David Dennis of London 
Road, Isleworth, writes. 

Т am having problems 

with the Scroll function 
on my ZX Spectrum. In the 
manual it says that if you Poke 
23692 with a number greater 
than one, it will scroll that 
many times before asking 
Scroll. 1 want the screen to 
stop after about six scrolls, but 
it will not. I tried Poking 
23692,6 but it only scrolled six 
lines. When I tried 23692,300 1 
got an error message. 

This is a bit confusing. If 

you Poke any number 
above 10 into 23692 you will 
get а continuous scroll. As 
with all addresses, you cannot 
Poke into it any number grea- 
ter than 255, so of course you 
got an error message at your 
attempt to Poke in 300. 

What you have to do is work 
out the number of lines you 
want to scroll and then use a 
variable to control it. Try the 
following program: 





Is there anything about your computer you don't 
understand, and which everyone else seems to take 
for granted? Whatever your problem Peek it to lan 
Beardsmore and every week he will Poke back as. 


many answers as he can. 
Poke, PCW, Hobhouse Court, 19 Whitcomb Street, 
London WC2 7HF. 








а +10 
300 THEN STOP 
РОКЕ 23692,66 

GO TO 20 


IF a: 


$83825885 


The variable a counts the 
number of lines and stops the 
program when 300 has been 
reached. Obviously, you could 
use this as a sub-routine, with- 
in a larger program. | have 
Poked 23692 with 66, but any 
number from 10 to will do. 


— — 
GET A NEW ROM 


Simon Spruzen of Heath 
Lane, Woburn Sands, Milton 
Keynes, writes: 

Recently I bought a ВВС 

model B micro. Looking 
through the manual 1 came 
across a detailed list of all the 
+FX calls, many of which can- 
not be used with the 0,10 sys- 
tem, This is the system I have 
in Eprom, or so «ЕХО tells me! 
Where can I get a 1.0 chip for 
my computer? 

Also, my BBC, unlike many 
photographs I have seen, does 
not have a slot near the key- 
board for a plug-in Rom car- 
tridge. Do you know why not? 

You do not say how re- 

cently you purchased the 
machine. By now, the BBC 
machines are coming out with 
the 1-2 Rom. | suggest that 
you find your nearest BBC 
dealer and ask him to get you а 
new Rom. 

The 0.10 did not meet the 
advertised specifications, and 
should have been replaced — 
was your computer new or 
secondhand? I would also sug- 
gest that you try not to let the 
dealer taik you into returning 
your computer, as it will then 
20 to Acorn which could mean 
а long wait. Eproms are quite 
expensive and are worth 
covering. Apparently some 
BBC models have an ordinary 
Rom and it might be harder to 
get these replaced 

Some models of the BBC 
have a plate or cover over the 
cartridge slot, which might be 
why you cannot see one on 
your machine. 











The address is Peek & 
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DRAGON 32 
SOFTWARE 


Quality so 
‘sensible prices 
Catorplr » Space Attack 
Meteor Run + Breakout 
Haunted House 
Forbidóen Cty (adventure) 
боёп Caves (3-0 graphics) 
бо! -ren graphics) 
Island avonu 
А! prces ncude рар 
‘Sand sae for complete ist 


‘APEX TRADING LTD (row) 


БЕ 





Иш hw à VT элё wat oe 10 
ONLY £5.40 Jl роба tn you деді vro 
— E 
Tun torte tray 
ULP OUT 
MAZE BURNER | 
HAMURABI 
5* | 
EARTH DEFENCE 








BARNSOFT 
32K STARTREK 


Save the Universe from the 











— 
Invading Klingons, £6.50. 
Barnsoft, 48 Waverley Road, treten ou Тен 
Portsmouth 
Texas 
л 
ATARI OWNERS £6.95, 
wel POST 
Yos can now copy mo Fm 
— кенес чы — ei 
1495 Inc. рар. “Caren, 22 Towel Fen 
Kopi Kat, 2 Bell Lane, —ñi GW? AX. 
Narborough, Leics. та Мечата 51374 














Semi-display — £5 per single cc 


CLASSIFIED œ% 


20p per word 
— 10p per word 


DRAGON 32 AND SHARP SOFTWARE 
Games Pack 1 — Bowing, UFO. Muncher, 
"Merepoy Mastermind Er] 
Games Pach 2 — ace Css, бері Charge, 
‘Motor Cross, londus 12, Canyon Воп: 
ber өм 
Games Pack 3 — Tank бәне. айел Ттт. 
‘ia, Dne Малаа og Ue а 
Games Pack 4 — Pour, Pontoon, Rov 
‘Stock roter. Ometo (Shap on) 
— — Adventure — 
Боташ ‘but aod me Deis Trang 
wiare злу ean happen. 68.00 
— — Adventure — Search fora 
ae meer need 10 Ex s suri 
Е] 







‘Generous ropes pad. 


то deta to Ae 
































2081 AND SPECTRUM CONSOLE 


ety ty, М or эми пу ране S» BBC MODEL A/B 

A iT E SOFTWARE 

taut ein spur o tum aant FOR YOUNG CHILDREN. 
Ai DES Wok. cou Ei vice | | | 7AFRST BOOK OF MICRO RHYMES: 


includes PAP (stt lack or white) Devry 5 Nursery Rhyres min ues. телен) pe 


ores and sound cis £4.98 (ec) 
































'SPECTRUM OWNER 
— сопран си wi 
Tom qos Првата c | parata compo. 
— oes and mae өте ж 
ree Socom тылдан ye 
бат > CEN php. Conor кө 
"rie heer очот 
з 
micro ё Hoy Lane, 
aids © wma 
COMMODORE — ol buses 
e Dr ray быйыл TP 1 8 pm Monay Vo бш 
E Tor won 
— — — 
* PLEASE RING FOR DETAILS OF OUR 
*5 — MAIL ORDER SERVICE | | 
CELI 
DRAGON 32 
—— va pect New software lbrary 
m 
Md RINT Using CY 'SAE lor details lo 
prd ‘COTSWOLD COMPUTERS 
faa ats on Epson ЖЕР 
M HOOK NORTON, OXON. 
Te TM 
‘DRAGON 3 ө TANDY TREO Clo Li 2X81 High Res Graphies Unit 
ogame к и ким мш ам 32 (excl. VAT) 
dn tv tope тон A Wim Haynes 1-909 0810 
TEN E qan кенеден 
tor mpi os v UN м 
Tow. ГМО. Ti deny New 191 Prenton Rond, London W10 0 
Penick, Manchester MIS BL or "equ PO (add 15% VAT) 
iple 051 79 13 (24 hour avc жа 75 pep 











Software Editor 


Wo are looking for a tull-ime Software Editor. The ideal candidate will be 
aged 21-30 and will have a broad interest in home computers. Evidence of 
billy to work to deadlines is important. 
The work will involve directing the selection and testing of the programs 
‘published in Popular Computing Weekly and helping in the selection of 
‘material for our growing range of books and cassette-based software. This 
‘new post which wil prove an exciting opportunity for the right 
nadate 
Please apply in writing Io Duncan Scot, Managing Editor, Sunshine 
Publications Ltd., Hobhouse Court, 19 Whitcomb Street, London 
WC2 THF, giving ful details of your career and experience. 














en — imm 


Business Education Ltd 
We BUY and SELL 


SECONDHAND AND NEW MACHINES 


R ENTAL 0 PTI 0 № available 





Phone: 636 9612 Martin Foreman 
103 Great Russell Street, London WC1 


imm 
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2X81, Play roulette in the Casino 
Royale. 1-6 players, cassette £4. К.Н. 
Browne, 59 Pledwck Lane, Sandal, 
Wakefield, West Yorks WF2 6EA 
COMMODORE 64, plus cassette unit, 
‘one month old, £330. Telephone 
Slough (0753) 35858. 

WANTED. Original software for Dra- 
‘gon/Jupiter Ace, top royalties. Dragon 
Disassembier £5, Text Editor £5. 0734- 
665570. 

VIC20 (UNEXPANDED) GAMES: 
Educalional, card, board and space, ай 
our only £2 99. D. Spencer, 230 Low- 
‘grange Avenue, Bilingham. 

! WANT YOUR COMPUTER. Send 
today, my cash offer by retur. BSG, 
24 Southernhay East, Exeter. 
DRAGONWORD PROCESSOR, by 
Kram Electronics Ltd, lor Dragon 32. 
Original cassette + instructions, un- 
wanted Xmas дїн. £12. Russell Clark, 5 
Green Court, Ealon Bishop, Heretord 
HA2 900. 

ADVENTURES FOR VIC, +8K. Ghost 
Galleon and Hyper-space Horror! both 
{for £5, P. Dickinson, 10 Eldon Place, 
‘Westbourne, Bournemouth, ВНА GAZ 
IWANT YOUR PROGRAMS for 281 
Spectrum, Beeb, Dragon. Vic, send 
listing or tape for appraisal, royalties 
paid. BSG, 24 Southernhay East, Exe- 
2 

48K SPECTRUM DARTS. Vol, five 
diferent darts games with various op- 
tions, £5 inc. R. Kerr, 53 Kevockvale 
Park, Lasswade, Midlothian, Scotiand. 
ASTROLOGICAL CHARTS with 
aspects drawn in high resolution on 
Spectrum 48K, hard copy on to printer. 
SAE болів: Derek Lowge, Manor 
Close, High Street, Thomborough. 
‘Bucks MK18 20Р. 

DRAGON 327 THE SCOTTISH DRA- 
‘GON CLUB welcomes new members 
Send £8 tor ір card, free 
games, tape, newsletter etc, to The 
Scottish Dragon Club, TF, 1 Waker 
Street, Edinburgh. 

SPECTRUM (1648K) SOFTWARE: 
"CENT-IV. As the centipedes de- 
acond through the mushroom patch, the 
fleas plant mushrooms, the scorpions. 
Poison mushrooms, and the spider just 
өм you! Free go, һ-всогө, hold and 
two player (alternate play) faciity make. 
this a bargain at £4. Orders despatch- 
94 same day. R. Harvey, 30 Jericho 
Street, Oxford. 

CIBACHROME PHOTOGRAPHIC 
COLOUR PRINTING CONTROL 
PROGRAM lor Spectrum 48K. expo- 
‘sure and fitration calculated, expo- 
Sure and process timings, adaptable to 
‘other processes. SAE details: Derok 
Lowge, Manor Close, High Street, 
Thorborough. Bucks MK18 2DF. 


and solve a series сі dastardly crimes. 
Goltinks (16K) — full feature simula- 
tion of fairway action; Ogre (32K) — 
command your armies against the 
‘computer's Super tank in thes complex 
war game. £4 per program. Keith Hunt, 
182 Hoadstone Lane, Harrow, Mida. 
46K 2X81 JORDAN SOFTWARE. 
Gamostape 2. Five exciting games 
£3.50 including pp. Cheque/PO pay- 
abie L. K. O Shea, 23 Ripston Road, 
 Ashlord, Middlesex. 

OLD KENT ROAD TO MAYFAIR. The 
popular board game for the BBC micro 
(220) Up to six players including com- 
puter, who acts as banker and plays а 
"mean" game. Standard and shot 
game options. Gamesave facility, £6 
inc. p&p. |. А. Skelly, 31A Hillfieid. 
Drive, Heswall, Mersoysde. 

SELL SPECTRUM SOFTWARE. Soo 
advert for Telespec, Telespec, Telo- 
poc, Telespec. 





48K SPECTRUM: TELESPEC. TV 
viewing decision program. Input times 
and favourite show for each person. 
Telespec suggests optimum viewing. 
‘Send large sae and £10 to Nick Pound- 
er, 59 Hadrian Way, Sandway CW 
211. You can copy for £1 Royalty. 
SWAP YOUR UNWANTED SOFT- 
WARE via Software Exchange Club. 
Sae for details. UKSEC, 15 Tunwell 
Groave, Sheffield, 55 9GB 

VIC20 OWNERS. At last! Alkaction 
arcade games for the unexpanded Vic 
at low prices. Written entirely in тус for 
‘exciting colour graphics, animation and 
‘sound. Super games cassette — three 
‘games on one ‘Super Break- 


ол, Galaans and Scrambler. Full 
feature games with defined graphics, 
hiscore, free ships and bonus points. 
‘Only £4.95. Fast delivery. J. P. Shay, 





tons and Modem Studies need i 
Includes wars, areas of tension, top 
men. types of regime, aliances and 
‘much more. For 2ХВ1. Full fie on 32K; 
parts on 16K. Uses Campbell Systems, 
the fast one. Spectrum version in pre- 
paration. £14 from Wimsoft. 20 Brook- 
‘side Road, Wimborne, Dorset BH21 
в 

PERSONAL COMPUTERS BOUGHT 
FOR CASH. Morgan Camera Co., 160 
Tottenham Court Road. London WI. 
Tol: 01-388 2562. 

DRAGON 32? THE SCOTTISH DRA- 
GON CLUB weicomes new members. 
Send £8 for membership card, free 
games, tape, newsletter, өк. 10: The. 
‘Scottish Dragon Club, TF, 1 Walker 
‘Street, Edinburgh. 
SPECTRUM 16K/ 





Er made up of six types 
target. scenarios, progress 
аз you gradually run out of time, £6. J. 


A. Вей, 171 Burley Lane, Quamdon, 
Derby DES 445. 
MUNCH-MAN AND ASTROBLAST 
{r e BEC(D) Бор on one cesse 
Keane, 14 Roundgate, 
‘Cheshunt, Honts. ЕМ? 60L. 
ATARI VCS, seven cartridges, Aster- 
‘olds, Breakout, Chess. Dodge “өт, 
Night Driver. Olympics. Space invad- 
өз, £100 Тө: Bridlington (0262) 
601615 after 6 pm. Mr. lan McKie. 
FIVE GREAT 15K SPECTRUM 
GAMES, ‘Alien, Dropout Asteroids, 
Reptile Rampage, Bomber, Bomb Run, 
‘all lor £3.50. Send cheque to 14 Cari 
ton Crescent, East Herrington, Sunder- 
land, Tyne and Wear SAS 3PJ. Make 
payable to Philip Addison. 
SPECTRUM. Eliminate plug swopping 
when loading programs with а 


DRAGON 32 CASSETTES. Price 
£2.95 each Tape 1: Hotrod, Arist Pad 
requires joysticks. Tape 2: 3 
3D-Noughts and Crosses. APG Com- 
puer Software, 24 Mountain View, 
Poel, ше of Man. 





Computer Swap 
01-930 3266 


Free readers entri 


Ring 01-930 3266 and give 





Spectrums for sale 


SPECTRUM 16K plus games casset- 
tos, virtually unused £145. Tel: 01-304 
7029. 


ZX SPECTRUM, 16K, sight games, 
£145 Jonathan Cannei, 01-554 6389. 


ZX SPECTRUM. 16K, + printer, + ће 
rolls printer paper, + mags, + £35 of 
software, worth £235, sell for £190. 
Тө: Bungay. Suftok 2043 after 4 pm. 
UNUSED SPECTRUM 48K, £165. To! 
Gerald 061-440 8898. (everings) 
SPECTRUM 16K, four months od 
‘software, cassetios + five rolls of 
paper, £115 ono. Тө: Nottingham 
205859 


ABK SPECTRUM + Ive arcade games 
++, £130. Tel: Woolsend 624091 
SPECTRUM 48K printer, original 
boxing, + 10 rolis of paper, + orginal 
той, software + mags, £240 ono. Tel 
Basidon 288271 (6 pm—9 pm ony) 
£230. Тө: 0424 752736. 

SIX SPECTRUM BOOKS, one casset- 
te, all unused, £30 ono. Tel: 01-859 
* 

SPECTRUM 48K, as new. with some 
tapes, £150. Tet: (0225) 332450. 
к SPECTRUM, сөне dock, 3 
apes, £180 ono. Bonthuys, Camberley 
(0276) 26628. 


7Х815 for sale 


ZX PRINTER, hardly used with 10 rolls 
‘Of paper, £55. 061 432 4631 

ZX81 with Sinclair 16K Ram, completo 
‘with ай leads, some magazines, manu: 
із, + software, £45, Tei: 01-947 7204. 
ZX1 + Dean! + case, printer 
+ 7 rois of paper, £100. Tet: 0703 
945104. 

2Х81, 16K printer, 6 programs on tape, 
£10 of magazines, £85. Tel: Yateley 
(0252) 876304 after 4 pm. 

281, 16K, lots of software, manual 
PSU. £85 ono. Tower, St Austel 
(0726) 63148. 

2Х81 pus software and books Six 
months guarantee remaining, £45 or 
very near offer. Phone Don at Steven- 
age 57239. 

36K ZXB! pus ZXB! Basic book 
Perect condition, £45. Tel: Aiden 
(Room 1), Bradford 723589. 

ZXB1 1K almost now + transtormer, 
‘manual and ай leads, £30. Tel: 01-546. 
e412 

ZXB1, £150 of software, five books, 
‘manual leads and repeat key, £95 опо. 
Julian Ingis, 021-707 5457. 

16К 2Х81 plus Pacman, Frogger 
281 Companion Book of Program- 
‘ming, £65. Tet: Dundee 69727 alter 4 
рт 

2081, 16K. with leads + manual, mags 
with circuits for repeat key, etc, + £115 
software, includi Monster Maze, 
Dracula and Valley of Adventure, £70 
‘ono, Tet: 021 705 6128. 








ZXSPECTRUM WORK STATION 
holds tape player, computer, add ons 
Support and steady, transformer, prin- 
Jer, plus switches, £14.95 inc. p&p, 
VAT. Baker MF, Unit 6, Woolsbridge. 
Industrial Estate, Three Cross, Dorset 


2Х81 + over 30 programs, £40. Mr. B. 
C. Hill, 55 Victoria Road, Salford 
Lanes. 

‘32K ZXB1, keyboard, inc. video, printer 
+ paper, 10 books, £80 of softwar 
£120 опо. Muzibur. Tel: 01-791 0136 
(after 5 рт) 

281 + 16K Ram + D К Tronics 
‘graphics board + Quickslva Mother 
Board + sound board, can be sold 
separately, £80 ono. Tel: Tunbridge 
Welis 29101 

1K ZXB1 + printer, good condition + 
£30 of software cassettes, one book + 
ай manuals, £100. Tet; (0924) 275509 
aor á pm. 

SINCLAIR ZXB1, four software tapes, 
‘tll unused, guarantee, excolient con- 
қоп, £70 ono. Тө: 01-269 1088 ovon- 
ings 

2Х81 16K, much sofware, worksta- 
on. £65 ono. Tel. Andrew 01-657 
2881 (after 4.30 pm). 

ZX PRINTER, 4 months old, also 5 
extra rolis of paper, £55. Tel: Reading 
5636 





281, 16K. Very good condition, com- 
plete with instructions, tapes and 
‘mags, £50 ono. Tel: Bridlington (0262) 
79040. 





SINCLAIR COMPUTER Ram pack. 
ӨК printer + paper + Вьрак sound 
board, graphics Rom + tool kit, Rom, 
Deane electronics kbrd + case, s 
ware + books, £120 ono. Tel: Reading 
476900. 

SINCLAIR 16K Ram, Printer, Learning 
Lab manual, 2 books, + 3 software 
tapes, E50. Tol: 027327126. 


Acorns for sale 


ACORN ATOM 12K, lots of software, 
hardly used, £175. Tel: Poynton 
873461 

SWAP 12 + 12K ATOM FOUR “K” 
floating point expansion. Manuals, 
leads, power supply. 100 progs. on 
cassette including 747 Flight Simula- 
tor, Swap for 48K Spectrum, BBC Petal 
Apple or sell for best otter, Tel: 01-789. 
4260, 

АТОМ, Floating Point, 12K, lead, £70 
‘of software, + books, £180 ono, Potts, 
Tel: Exeter 213316. 

SWOP BBC ACORNSOFT GAMES 
for other Acomsoft game. 01-954 
4692. 


Commodores for sale 


SWAP VIC20 Pirate Cove cartridge, 
lor another adventure cartridge, Tel 
0634 43658, 

VIC20, C2N cassette deck, both hardly 
used + under guarantee + dust cover 
+ high tec Dragon Maze cassette, 
£110 ono. Progs. Ref guide £6. Tel 
(0443) 203573 evenings. 
COMMODORE PET, 2001, upgraded 
to new Rom, 32K, large keyboard with 
Picchip arrow, + Rom X. Offers over 
£400. Tel; Portsmouth (0705) 730210. 
Mr George Bland. 
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VIC20, disk drive, printer, loads of sw, 
‘books, cartridge, BK Ram, stack unit, 
light pen, 3K Ram, Radar Rat Race. 
Super Lander, Jelly Monsters (1,300. 
worth), £745 ono. Nigel: 01-948 3916. 
‘evenings. 


SWAP VIC20 Pirate Cove cartridge for 
any other adventure cartridge. Tel 
Налісгі (0992) 57905. 

VIC FORTH CARTRIDGE + book 
value £50, Yours for £35 ono, Tel 
01-656 0511. 

SWAP PET COMMODORE 4032 (thin 
40) + Commando and extras for Pet 
Fat 40 (16K or 32K), any condition, 
Cash either way, Ray Robinson, day- 
time, Tel: Beaconsfield 71821; even- 
Ings, Tel: Luton 25326. 

VIC2O, swap Pirates Cove adventure, 
for any other Vic adventure cartridge. 
Tel: 041-942 8146 (eveings). 

CMB PET, 3016, cassette deck, took, 
‘superchip, Miko! assembler, dust cover 
and s/w, £530 ono. Blackpool (0253) 
68630. 


VIC forth cartridge + manual, £50, seil 
ог exchange. McKenzie, Preston 
(0772) 864599. 

VIC20. Cassotte, Jolly Monsters, Allen 
cartridges, Blitz, Pacman, Kosmi. 
‘Gunfight tapes, joystick, introduction to 
Basic part ona £180.00 ono. Те: 084 
47887. 


VIC20 + 16K Ram with cassetto, wil 
ing іо pay £150 ono. Tel: 061 980 
4592. 

СВМ PET 3032, tookit, superchip. 
cassetto deck, 3022 printer, paper 
leads, programs, £550 ono. Bryer: 01- 
8910866 (after 8 pm), 

МС20 3.5K, CZN cassette unit, two 
tapes, manua! + book, £140 ono. 
Barren. Tol; Bedlord (0234) 750072 
(after 5 рт). 





THE WORKING. 


SPECTRUM 


The Working 
Spectrum 

(228 page book) 

The first well- 
documented collection of 
serious programs for the 
ZX Spectrum, Programs 
include a Basic 
Renumber which can 
handle Gotos and 
Gosubs, а character 
dictionary, a file- handler 
several utility programs 
and a few games. Each 
program is built up out of 
re-usable subroutines, 


£5.95" 





The Working 
Dragon 32 

This is a companion 
volume to The Working 
‘Spectrum and includes 
several new features 
Such as a Text Editor and 
а Music Composer and 
Editor. Other programs. 
help you use the Dragon. 


VIC2O, brand new cassette, 3 tapes of 
software, mint condition + original 
boxes, £130 ono. Tel: 061-205 7078. 
VIC20 + CZN cassette unit, super 
‘expander + Jelly Monsters cartridge, 
£40 of software, tapes + programs, ге! 
quide + dust cover, ай boxed, sti 
under guarantee, offers over £180. Те! 
0727 69022. 
VIC2O, data cassette, £50 of software, 
£165, many accessories + books, al 
30% ой. Tel: Ware 870273. 
МС20 plus cassette unt, one-year-ol, 
plus various magazines, £125 ono. 
Phone 01-980 2575 evenings. 
МС20, 8K mother board + 3K super- 
‘expander, tape recorder, Vic forth, 
Megarace, Sargon Il. Starbattie, joys- 
Wicks, books + tapes, £300 опо. Colin. 
Tel: Dunfermine (0383) 734731 
VIC20 SOFTWARE lor exchange. Tei 
Peter on 01-942 0808 alter 515 pm. 
Interton colour television game lor 
‘sale, £100 ono, with nine cartridges. 
ВК RAM PACK FOR VIC20. Asking 
price £27. Also machiñe code monitor 
and programmers and cartridge, £15 
‘each ono. Аво Superlander cartridge 
lor sale, £9 ono. Tel: Pete 
01-942 0808 after 5.15 рт. Also Vic20 
software for exchange 
VIC20 CASSETTE DECK, al three 
utiles, BK + ЭК Ram education cas- 
сейв, уз, two advanced books, 
adventure Sargon i| chess. Other 
Games Roms + software. Cost £600. 
Offers to 0656 860307 evenings. 
COMMODORE COUNT adventure to 
‘swap with LamarSoft Delender for any 
other Vic20 game or adventure. Tel 
440 7053 (5 pm—8 pm only). 
СВМ 4032 wide screen now cassette 
recorder, Nine months old. Perfect 
condition. Basic and machine code 
leaming courses, £150 of software 
Оне? Tol: 0458 42389. 





Cassette 





Four ofthe top Spectrum 
and ZXB1 games from 
Popular Computing 
Weekly are recorded on 
this one cassette. The 
games are Laserchase 
for the 16K & 48K 


For sale 


DRAGON SOFTWARE, ten-pin bowl- 
ing, auto scoring, tape, £8; Golf, design 
your own course, £5; Bomber Attack, 
‘exciting action game, 4. G Newman, 
12 Malden Park, New Malden, Surrey. 
DRAGON 32, complete with joysticks, 
cassette carnage, software, books. 
Cassette player, etc. Total value 
around £550, yours for £350, Tel: (no 
obligation) Staines 58707 evenings. 
DRAGON 32, recorder, joystick, pack- 
ing, leads, Quest game, finance epes, 
‘six unused software, £200 ono. Lon- 
don/Southend (0702) 337336 (after 7 
pm). 

DRAGON 32, 8 weeks old, £170, + 
£60 worth of software. Will accept £170. 
for the lot. Tel: 01-674 099! alter 6 pm. 
DRAGON 32, + Joysticks, + softwar 
£195 ono, sil under guarantee 
0273771599. 

DRAGON 32, 2 months old, complete 
with joysticks, 5 games tapes + Tandy 
‘colour Basic book, £170. Tel: 01-677 
2959. 

DRAGON 32. 1 month old, with al 
leads, joystick, Ghost Attack cartridge. 
‘games, computer voice cassette, worth 
£250, sell for £190.00 ono. Tel: 0925 
51753. 

АТАН! 800 48K, cassette deck, manu- 
ais, over £100 of software, £400 ono. 
Price, Basildon 20230, 8 am to 7 pm. 
ATARI 400, « cassette recorder 
Basic, Centerpeed, joysticks, cosi 
£345, bought December 23, unwantec 
gift £290. Tel: Southport 67224. 
ATARI 800, 16K, mint condition, tape 
recorder, software Basic, Pacman, 
Soccer, Missile Command, Basketball 
Preppie + introduction to programs + 
manual + books, £445. Tel: Mrs Catz 
01-954 2739. 











Bestof Popular 
Computing Weekly 





Play Cruising, a new. fast, 
machine code game о! 
skill for the 16K or 48K ZX 
Spectrum computer. You 
won't be able to beat it~ 
the more you practice the gg 19 Whitcomb Street, 
faster it gets, Cash prizes 


SHARP MZBOK, 46K, with three basics 
+ toolkit, Pascal, Assembler and De- 
‘ssembler. В Bugg relocatable loader. 
Lots of software including Towering 
Inferno. Stil in original box, name 
price. Tel: 01-981 7158 evenings, 
TEXAS INSTRUMENTS, 1 month old, 
£130, Paul Cutler, 133 Wood Lane, 
Bartley Green, Birmingham, W. Mid- 
lands. 

SHARP MZBOK, 48K, ав new, Green 
Screen, sw, Basics, Night Comman- 
der, Forth, Fortran, Assembler, Word- 
power, Data + Label Power + бате 
£300 ono. Ormskirk, Lancs. Tel: (0695) 
423555, 

SWAP Scot Adams The Count, for any 
other adventure. Tel: 051-677 6817. 


Мапіей 


WANTED: ВВС Model B. Tel: 0533 
(Leicester) 706439 after 4 pm. 


WANTED. VIC20 and cassette dock. 
Tel: Gravesend (0474) 64880. 
WANTED. VIC20 games cassettes or 
any cartridge. Tel: 01-574 4122 (Ash- 
ish), 

WANTED Atari 800, disc drive, + 
printer, etc. Tel: 0268 776871. 
WANTED Dragon 32 for around £170. 
Tel: 0248 852972 any time alter 6 pm. 
WANTED: 2X81, 1K. price negotiable. 
Orpington 71495 (after 5 pm). 
WANTED. ZX Spectrum, any 'K. Tel 
01-515 7469 evenings. Frank McDo- 
пай. 

WANTED ZX8! 16K plus softwar 
‘approx £45, Mr D. Del Pozo (Willshi 
Tel: 0249 812038 after 5 pm. 
WANTED. Oid copies of "99er mags. 
Tei: Sheffield 740318. 

WANTED. SINCLAIR 2Х81 + 16K 
Ram, Must be in Merseyside aroa. Tel; 
051-608 4335. 





at £5.95 each 
m Best of Popular 
с Comte 

at £4 45 each 
WB Cruising 


Ш (on Broadway) 
ш 95 each 


E | enclose a cheque/ 
postal order for 


в; 
И payable о 
W Sunshine Books Ltd. 


London WC2 7HF- 


32 as an accountant, for 
more advanced high 
resolution graphics, as а 
home tutor for education. 
and for playing games. 
Each of the programs and 
‘subroutines is explained 
line by line tohelp develop 
your own programming 
Skils. 


Spectrum, Kong's 
Revenge for the 16K & 
48K Spectrum, Robot 
Control or the 16K 2X81 
and Alien Attack, a Space 
Invaders type game for 
the 1K 2X81 


£4.45 


are being offered for the 
highest recorded scores. 
‘See Popular Computing. 
Weekly every Thursday Ml Address 
for details. a 


£4.95" в 
" 


B Sioned 


Name 


£5.95" 


"Available from W. Н. Smith's and computer dealers. 


И} сап normaly 
deliver in four to five. 


A New RangeFromSunshine Books Ltd EZ. === 
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rapid increase in the efficiency of agriculture, 
the declining need for agricultural 
? to provide a firm basis to support 





the industrial revolution. 
These changes meant that the Malthusian 


















, ‘As Malthus was writing almost 200 years ago, 
| Malthus' law he perhaps would not have been able to | Puzzle No40 
The Reverend Thomas Malthus created some- comprehend the extent to which the population | ACROSS: 2 B; 4, A + B; 5, A + 7/6 4. 
thing of a stir in 1798. This was the year he gom. * 4 
became curate at Albury in Surrey and, more , BY about 1844 ааз! гай network existed, and | DOWN: 1. A? - AB;2. A? + B';3. (A — 4) 
importantly, the year he published his notorious MAd revolutionised society. Yet it was in that 
"Essay on the principle ot population year that Frederick Engels wrote of "The | Solution to Puzzle No 35 

‘Malthus noticed that, generally speaking, the Condition of the working class in England’ 
size of population increased at ageometric rate, Тһе problem we now have to face is that, | The message was: "Seasons greetings and a 
If the population doubled in 20 years, then it while technology has made large populations | Happy New Year from everyone at Popular 
‘would double again in the next 20 years. The possible, now large populations make technolo- | Computing Weekly 
means of subsistence — the amount of food gy indispensable (see J W Krutch, Human | Тһе clues in the question 












re ‘leap’ and 








produced — could not and would not increase at — Nature and the Human Condition, 1959). "Christmas Day’. This is not a transposition code 
‘anything like the same rate, ‘Malthus was correct. Even now, with the | with letter substitution, but, the code can be 

Malthus predicted that, after a short time, the massive agricultural surpluses in Europe, mil- | ‘cracked’ by ‘leaping’ from one letter to the next 
increase in population would outstrip the means lions in the world are starving. = the correct leap being 25 Christmas Day = 






‘available for its support. Margaret Thatcher, ín her speech at the ГГВ2 | 25). 

‘What had happened in previous history was — Conference, imagined a scene in which you | _ In the program, the code is entered into the 
that populations had suffered famines and were able, at home, to book your summer holiday | string AS, and the number of steps to be jumped 
similar catastrophes, and the populations had by an interactive cable network — even down to | is input in Line 30. As each letter is used it is 
been kept in check. To depend on famine and seeing videos of the places you might visit. As | crossed off and not counted next time round. 
pestilence to reduce the size of populations did someone else noted, later in the day, at the | 10 LET AS = " [enter code message] =; 20 PRINT 
mot appeal to а Christian; and Malthus’ ideas moment holiday firms are having trouble selling | "ENTER JUMP REQUIRED": 30 INPUT M; 40 LET 
‘were influential in Darwin's thought, as well as holidays to anybody at any price, For firms to | C= 9:45 CLS: 50 FORN = 1 TOM: 60 LETC = C 
those of many social reformer succeed, they need customers, and the best | 1:70 IF Cx LENASTHENLET Cx 1:80 NEXT. 

The essay was published at a time when customers are not the unemployed. pee pede АНА 
fundamental changes were taking place in И the undeveloped world cannot feed itself | THEN Gord 200. 130 GOTO 50; 200 PAUSE 4000; 
agricultural methods. The feudal system, in how can we sel to R? M, as seems Жоу, | 210 CLS:229 GOTO 20 
Which the vassal rented land from the lord and һе new technologies mean that the number of 
there was no large-scale integration, was in, — hours worked is reduced dramatically, we need 1o 
decline, Instead a system involving the encio- consider nonwork. if we must hava the "haves" | Winner of Puzzle No 35 
sure of large tracts of land was being intro- and the “have-nots”, we need to make sure that the | Not one single correct entry this week — excess 
duced. The new system was far more efficient, “have-nots” have enough. з | of alcohol and Christmas pudding must have 
though it did produce some social unrest. The taken their tol! 


e ree er. LOSERS 
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SPECTRUM COMES TO LIFE ! 


ABBEX 


THE GAMES PEOPLE 


SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALIN 
RUN HIGH. PRICE £4.95 








COSMOS YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 


WRITE OR PHONE FOR LIST OF GAMES FOR 
OTHER COMPUTERS OR JUST MORE GAMES 


ABBEX ELECTRONICS LTD 
20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Please send mo the following: 
Tel: 01-203 1465 (Allow 14 days tor delivery) 
PLEASE COMPLETE МОСК CAPO POST BY DEC Bth and receive your order in time tor 
—— 

SPOOKYMAN 
Crore — Г] 8РООКҮ! 





— — Г] COSMOS 

|t miae e PRICE £4.95. 
wish to pay by Г] CHEQUE Г] VISA [T ACCESS ГІ 
— 


m ac Sow -- 
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